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[Formula 1] 



Q-N 




Y-Z-R 1 



(I) 



wherein Q is: 



[Formula 2] 



(E) n 

NC-/h 




(E) 



m 



or 




A is a hydrogen atom, a halogen atom, -ORa or a C^_ 4 alkyl group which may be substituted by one or more halogen 
atoms; E is independently selected from a C-|_ 6 alkyl group; m is selected from integers from 0 to 3; R 2 and R 3 are 
independently selected from a C-|_ 6 alkyl group; X 1 and X 2 are independently selected from O and S; Y is selected from 
an arylene group and a divalent 5- or 6-membered monocyclic or 8- to 10-membered condensed heterocyclic group, 
wherein the arylene group and the heterocyclic group may be substituted by 1 to 3 substituents independently selected 
from E 1 ; 

E 1 is independently selected from a hydroxyl group, a halogen atom, a C-|_ 4 alkyl group, a cyano group, a C-,_ 4 alkoxy 
group, acarbamoyl group, a C-|_ 4 alkylcarbamoyl group, a di(C-|_4alkyl)carbamoyl group, an amino group, a C-^alkylami- 
no group, a di(C-,_ 4 alkyl)amino group, asulfamoyl group, a C-,_ 4 alkylsulfamoyl group and a di(C-,_ 4 alkyl)sulfamoyl group; 
Z is -CON(-Ra)-, -CO-, -COO-, -NRa-C(=NH)NRb-, -NRa-C(=N-CN)NRb-, N(-Ra)COO-, -C(=NH)-, -S0 2 -, -S0 2 N(-Ra)-, 
-S0 2 NR 1 -, -N(-Ra)CO-, -N(-Ra)CON(-Rb)-, -N(COR 1 )CO-, -N(-Ra)S0 2 -, -N(S0 2 R 1 )S02-, -N(-Ra)- or -N(-Ra)S0 2 N(- 
Rb)-; R 1 is independently a hydrogen atom, a hydroxyl group, a C-,_ 6 alkyl group which may be substituted by one or 
more substituents, a heterocyclic group which may be substituted by one or more substituents, an aryl group which may 
be substituted by one or more substituents, a C 3 . 8 cycloalkyl group which may be substituted by one or more substituents 
or a C 3 _ 8 cycloalkenyl group which may be substituted by one or more substituents, or a salt, prodrug or solvate thereof 
is provided. Furthermore, a pharmaceutical composition containing the compound, and the like are also provided. 



2 



EP 1 790 640 A1 



Description 

FIELD OF THE INVENTION 

[0001] The present invention relates to an imidazolidine derivative which have a substituted cyclic group in 3-position 
and a drug containing the imidazolidine derivative as an active ingredient. 

BACKGROUND ART 

[0002] It has been shown that the male hormone androgen plays an important role in prostate cancer, benign prostatic 
hypertrophy, male pattern baldness, sexual precociousness, acnevulgaris, seborrhea and hypertrichosis. For example, 
it is known that persons who have been castrated and persons suffering from sexual gland failure almost never develop 
prostate cancer or benign prostatic hypertrophy. 

[0003] For example, cyproterone acetate, chlormadinone acetate, flutamide, bicalutamide and the like are already 
used as anti-androgen agents, i.e., androgen receptor antagonists. These anti-androgen agents show an effect in many 
cases such as drug therapy in prostate cancer, and are important treatment agents in this area. In addition, it is known 
that cyproterone acetate suppresses the progression of acne in teenagers and the occurrence of baldness. Furthermore, 
in females, cyproterone acetate is used in the treatment of androgenization and hair loss. Flutamide and bicalutamide 
are used as drugs for prostate cancer treatment. 

[0004] However, as problems encountered in these anti-androgen agents, it is known that even if the anti-androgen 
agents are effective, the disease recurs in almost all cases in two to five years, and in such cases, androgen resistance 
appears. 

[0005] Furthermore, it has been reported that hydroxyflutamide, which is the active form of flutamide, causes an 
increase in androgen receptor transcription activity at a concentration of 10 (xmol/L. Moreover, the hydroxyflutamide 
concentration in the blood in prostate cancer patients treated with flutamide is several jxmol/L. However, it has been 
reported that this concentration reaches a concentration at which hydroxyflutamide shows an agonist effect (see Non- 
patent Document 1 ). 

[0006] Furthermore, it has been reported that there is an increase in the weight of the prostate gland when cyproterone 
acetate and chlormadinone acetate are continuously administered to castrated rats for two weeks (see Non-patent 
Document 2). Moreover, in regard to flutamide and bicalutamide, there are also reports of side effects such as liver 
toxicity and the like. Accordingly, there is a demand for an anti-androgen agent which has a sufficient antagonistic effect, 
and in which these problems have been solved. 

[0007] Meanwhile, the compounds represented by the following formula described in JP 04-308579 A (Patent Docu- 
ment 1) and the corresponding European Patent Application No. 494819 A (Patent Document 2) are known as phe- 
nylimidazolidines that show anti-androgen activity. 
[0008] 



[ Formula 1 1 




[0009] Furthermore, the compounds represented by the following formula described in JP 1 0-51 0845 A (Patent Doc- 
ument 3) and the corresponding WO 97/00071 A1 (Patent Document 4) are known as substituted phenylimidazolidines 
that show an anti-androgen activity. 
[0010] 
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[Formula 



2] 



O 



Me 



NO 




N 
H 



A 



O 



Me 



[001 1] However, the compounds neither constitute means for solving the problems of existing anti-androgen agents. 

[001 2] In the meantime, the compounds described in WO2004/031 1 60 A1 (Patent Document 5) and WO2004/070050 

A1 (Patent Document 6) are known as well-known imidazolidine derivatives having a substituent containing a cyclic 

group in 3-position, but these documents do not mention about an anti-androgen effect. 

Patent Document 1 : JP 04-308579 A 

Patent Document 2: EP 49481 9 A1 

Patent Document 3: JP 1 0-51 0845 A 

Patent Document 4: WO 97/00071 A1 

Patent Document 5: WO2004/031 1 60 A1 

Patent Document 6: WO2004/070050 A1 

Non-Patent Document 1: J. Biol. Chem., Vol. 270, page 19998-20003, 1995 

Non-Patent Document 2: Japanese journal of endocrinology, Vol. 66, page 597-606, 1 990 

DISCLOSURE OF THE INVENTION 

PROBLEMS TO BE SOLVED 

[0013] It is one object of the present invention to provide an imidazolidine derivative which has a substituted alkyl 
group in 3-position, or pharmaceutical^ acceptable salts, prodrugs or solvates thereof which shows an activity useful 
as drugs, especially an anti-androgen activity. 

[0014] It is another object of the present invention to provide a drug containing the abovementioned imidazolidine 
derivative. 

MEANS FOR SOLVING THE PROBLEMS 

[0015] The present inventors conducted diligent research with the aim of solving the abovementioned problems. As 
a result of this research, the inventors have found that an imidazolidine derivative having a cyclic group in 3-position 
represented by Formula (I) shows anti-androgen activity, and shows no or almost no agonist activity, and then completed 
the present invention. 

[0016] That is, according to one aspect of the present invention, a compound represented by formula (I): 
[0017] 



[Formula 3] 




x 1 



R 2 



X 2 



Y-Z-R 1 



(i) 



[0018] wherein Q is 
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[0019] 



[Formula 4] 
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(E) 



(E) 



m 



m 



10 



NO 



A 



or 



NOV/; 




15 [0020] wherein, 

A is a hydrogen atom, a halogen atom, -ORa or a C-|_ 4 alkyl group which may be substituted by one or more halogen atoms; 
E is independently selected from a C-|_ 6 alkyl group; 
m is selected from integers from 0 to 3; 
R 2 and R 3 are independently selected from a C-|_ 6 alkyl group; 
20 x 1 and X 2 are independently selected from O and S, 

Y is selected from an arylene group and a divalent 5- or 6-membered monocyclic or 8- to 10-membered condensed 
heterocyclic group, wherein the arylene group and the heterocyclic group may be substituted by 1 to 3 substituents 
independently selected from E 1 , 

E 1 is independently selected from a hydroxyl group, a halogen atom, a C-|_ 4 alkyl group, a cyano group, a C-,_ 4 alkoxy 
25 group, acarbamoyl group, a C-,_ 4 alkylcarbamoyl group, a di(C 1 _ 4 alkyl)carbamoyl group, an amino group, a C-|_ 4 alkylami- 
no group, adi (C-|_ 4 alkyl)amino group, asulfamoyl group, aC-|_ 4 alkylsulfamoyl group and a di(C-,_ 4 alkyl)sulfamoyl group; 
Z is -CON(-Ra)-, -CO-, -COO-, -NRa-C(=NH)N(-Rb)-, -NRa-C(=N-CN)NRb-, -N(-Ra)COO-, -C(=NH)-, -S0 2 -, -S0 2 N(- 
Ra)-, -S0 2 N(-R 1 )-, -N(-Ra)CO-, -N(-Ra)CON(-Rb)-, -N(-COR 1 )CO-, -N(-Ra)S0 2 -, - N(S0 2 R 1 )S0 2 -, -N(-Ra)- or -N(-Ra) 
S0 2 N(-Rb)-; 

30 Ri is independently a hydrogen atom, a hydroxyl group, a C-,_ 6 alkyl group which may be substituted by one or more 
substituents selected from B, a heterocyclic group which may be substituted by one or more substituents selected from 
B, an aryl group which may be substituted by one or more substituents selected from B, a C 3 . 8 cycloalkyl group which 
may be substituted by one or more substituents selected from B or a C 3 . 8 cycloalkenyl group which may be substituted 
by one or more substituents selected from B; 

35 b is independently selected from a C-,_ 4 alkyl group (except in the case where R 1 is a C-|_ 6 alkyl group or a C-,_ 6 alkoxy 
group), a halogen atom, a hydroxyl group, a cyano group, an oxo group, -CONRa 1 Rb 1 , -N(-Ra)CORb, -NRa 1 Rb 1 , -N(- 
Ra)S0 2 Rb, -S0 2 NRa 1 Rb 1 , - S0 2 Ra, -COORa, -ORa, an aryl group, a heterocyclic group, a C 3 . 8 cycloalkyl group and 
a C 3 . 8 cycloalkenyl group (wherein the aryl group, the heterocyclic group, the heteroaryl group, the cycloalkyl group or 
the C 3 . 8 cycloalkenyl group may be substituted by one or more substituents selected from a C-|_ 4 alkyl group or a C-|_ 4 

40 alkoxy group, a halogen atom, a hydroxyl group, -COORa.); 

Ra and Rb are independently selected from a hydrogen atom, -P(=0)(-OM) 2 , a C-|_ 6 alkyl group and a C-|_ 6 alkylcarbonyl 
group wherein the alkyl group and the alkylcarbonyl group may be substituted by one or more substituents selected 
from a hydroxyl group, a C-|_ 6 alkoxy group, a halogen atom, -NRa 1 Rb 1 , -COORa 1 , an aryl group and a heterocyclic 
group, and M is a hydrogen atom or a metal ion; 

45 Ra 1 and Rb 1 are independently selected from a hydrogen atom and a C-|_ 6 alkyl group wherein the alkyl group may be 
substituted by one or more substituents selected from a hydroxyl group, a C-|_ 6 alkoxy group, a halogen atom, an aryl 
group and a heterocyclic group; or 

Ra 1 and Rb 1 together with a nitrogen atom to which they bind may form a nitrogen-containing heterocyclic group wherein 
the heterocyclic group may be substituted by one or more substituents selected from a C-|_ 6 alkyl group and a carboxy 
50 group; 

provided that when Y is a heterocyclic group and X 1 and X 2 are O, m is not 0; 
and that when Y is an arylene group, 
Z is not -CON(-Ra)- or -CO-, and 

-Z-R 1 is not an arylsulphonyl group, an amino group, a C-|_ 6 alkylamino group or a di (C-,_ 6 alkyl)amino group 
55 or a salt, prodrug or solvate thereof is provided. 

[0021] According to another aspect of the present invention, the compound or a salt, prodrug or solvate thereof, 

wherein, in formula (I), -Y-Z- is selected from the following YZ 1 to YZ 7 : 

[0022] 
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[Formula 5] 





[0023] wherein n is selected from integers from 0 to 3 ; 

E 2 is independently selected from a hydroxyl group, a halogen atom, a C^_ 4 alkyl group, a cyano group, a C-,_ 4 alkoxy 

group, acarbamoyl group, a C-|_ 4 alkylcarbamoyl group, a di(C 1 _ 4 alkyl)carbamoyl group, an amino group, a C^_ 4 alkylami- 

no group, a di(C 1 _ 4 alkyl) amino group, a sulfamoyl group, a C-,_ 4 alkylsulfamoyl group and a di(C-,_ 4 alkyl)sulfamoyl group ; 

X 3 , X 5 , X 6 , X 7 and X 8 are independently selected from CH and N, provided that X 6 , X 7 and X 8 are not CH at the same time; 

X 4 is -CH 2 -, -S-, -O- or -N(-W)-, provided that X 4 is not -CH 2 -when both X 3 and X 5 are CH; 

W is a hydrogen atom, a C^g alkyl group, a C-,_ 6 alkoxy group, -S0 2 Ra, -S0 2 NRa 1 Rb 1 or -CORa; 

Z 1 , Z 2 , Z 3 , Z 4 , Z 5 , Z 6 and Z 7 are -CON(-Ra)-, -CO-, -COO-, -NRa-C(=NH)NRb-, -NRa-C(=N-CN)NRb, -N(-Ra)-COO-, 

-C(=NH)-, -S0 2 -, - S0 2 N(-Ra)-, -S0 2 NR 1 -, -N(-Ra)CO-, -N(-Ra)CON(-Rb)-, -N(COR 1 )CO-, -N(-Ra)S0 2 -, -N(S0 2 R 1 ) 

S0 2 -, -N(-Ra)- or -N(-Ra)S0 2 N(-Rb)-; 

provided that m is not 0 when both of X 1 and X 2 above are O and -Y-Z- is any of YZ 1 to YZ 6 . 

[0024] Here, preferable examples of A include a hydrogen atom, a trifluoromethyl group, a methyl group, an ethyl 
group, a chlorine atom and a methoxy group. In addition, in an embodiment of the present invention, X 1 is O and X 2 is 
O or S. In another embodiment of the present invention, Z 1 , Z 2 , Z 3 Z 4 , Z 5 , Z 6 and Z 7 are selected from -CONH-, -COO-, 
-NHCO-, -NHCONH-, -NH-COO-, -N(COR 1 )CO-, -NHC(=NH)NH-, -NHC(=N-CN)NH-, -S0 2 -, S0 2 NH- and -NHS0 2 -. In 
another embodiment of the present invention, Z 1 , Z 2 and Z 3 are selected from -CON(-Ra)-, -CO-,-COO-, -S0 2 -, -S0 2 N 
(-Ra)- and-S0 2 N(-R 1 )-; and Z 4 and Z 5 are selected from -N(-Ra)CO-, -N(-Ra)CO-0-, -N(-Ra)CON(-Rb)-, -N(-COR 1 ) 
CO-, -N(-Ra)-S0 2 - and -S0 2 -; Z 6 is selected from -N(-Ra)CON(-Rb)-, -N(-Ra)CO-, -S0 2 N(-Ra)-, -S0 2 N(-R 1 )-, -N(-Ra) 
S0 2 -, -N(-S0 2 R 1 )S0 2 - and -NRa-; and Z 7 is selected from -NRa-C(=NH)NRb-, -NRa-(C=N-CN)-NRb-, -N(-Ra)CO-, -N 
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(-Ra)CON(-Rb)-, -N(COR 1 )CO-, -S0 2 -, -S0 2 N(-Ra)-, -S0 2 N(-R 1 )-, -N(-Ra)S0 2 -, -N(-Ra)S0 2 N(-Rb)-, -N(-S0 2 R 1 )S0 2 - 
and -N(-Ra)-. 

[0025] In the present invention, examples of metal ion defined by M include ions of alkaline metals such as Li, Na, K. 
[0026] In addition, Y is a divalent group which binds with a nitrogen atom in imidazolidine through a single bond and 
with Z through a single bond in the above formula (I), and preferable examples of -Y-Z- include: 

(i) YZ 1 , YZ 2 and YZ 3 represented by the following formulas: 

[0027] 

[Formula 6] 




YZ a 2 YZ a 3 



[0028] (ii) YZ 4 and YZ 5 represented by the following formulas: 
[0029] 
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[Formula 7] 




YZ a 5 YZ b 5 YZe 5 

30 

[0030] (iv) YZ 6 represented by the following formulas: 
[0031] 

35 [Formula 8] 



40 




45 

[0032] (v) YZ 7 represented by the following formulas: 
[0033] 

50 



55 
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[Formula 9] 




[0034] -Y-Z- is preferably YZ a 3 , YZ a 4 , YZ b 4 , YZ C 4 , YZ d 4 , YZ a 5 , YZ b 6 , YZ a 7 or YZ b 7 . 

[0035] Z 1 , Z 2 and Z 3 in the above YZ 1 , YZ 2 and YZ 3 are preferably selected from -CON(-Ra)-, -S0 2 -S0 2 N(-Ra)- and- 
S0 2 N(-R 1 )-; and Z 4 and Z$ in YZ 4 and YZ 5 are preferably selected from -N(-Ra)CO-, -N(-Ra)CON(-Rb)-, -S0 2 -S0 2 N 
(-Ra)- and-S0 2 N(-R 1 )-. Furthermore, Z 6 and Z 7 in the above YZ 6 are preferably selected from -N(-Ra)CO-, -N(-Ra)CON 
(-Rb)-, -S0 2 -, -S0 2 N(-Ra)-, -S0 2 N(-R 1 )- and -N(-Ra)S0 2 -. 

[0036] In addition, E 2 in the above YZ 1 to YZ 7 is preferably selected from a hydroxyl group, a halogen atom, a C-,_ 4 

alkyl group, a C-,_ 4 alkoxy group and a carbamoyl group, and more preferably from a hydroxyl group, a chlorine atom, 

a fluorine atom, a methyl group, an ethyl group, a methoxy group, an ethoxy group and a carbamoyl group. 

[0037] In an embodiment of the present invention, E 2 is preferably a C-,_ 4 alkyl group or a halogen atom, and more 

preferably it is a methyl group, a chlorine atom or a fluorine atom. 

[0038] In an embodiment of the present invention, n is preferably 0 or 1 . 

[0039] In an embodiment of the present invention, R 1 is hydrogen atom, an amino group, a C-1.4 alkylamino group, a 
di(C-,_ 4 alkyl)amino group, a C-1.4 alkyl group, a hydroxy C-1.4 alkyl group, a C-1.4 alkoxy C-,.4 alkyl group, a piperazinyl 
group, a piperazinyl C-,_ 4 alkyl group, a C-,_ 4 alkylpiperazinyl group, a (C-,_ 4 alkylpiperidyl)C-,_ 4 alkyl group, a (C-,. 4 alkyl- 
piperazinyl)C-|_4 alkoxy group, a piperidyl group, a C-,_ 4 alkylpiperidyl group, a (C-,_ 4 alkylpiperazinyl)C-,_ 4 alkyl group, an 
amino C-,_ 4 alkyl group, a C-,_ 4 alkylamino C-,_ 4 alkyl group, a di(C,_ 4 alkyl)amino C-,_ 4 alkyl group, a C-,_ 4 alkoxy group, 
a hydroxy C-,_ 4 alkoxy group, a C-,_ 4 alkoxy C-,_ 4 alkoxy group, an aminoalkoxy group, a C-,_ 4 alkylamino C-,_ 4 alkoxy 
group, a di(C-,_ 4 alkyl)amino C-,_ 4 alkoxy group, a pyridyl group which may be substituted by a C-,_ 4 alkyl, a thienyl group 
which may be substituted by a C-,_ 4 alkyl, an imidazolyl group which may be substituted by a C-,_ 4 alkyl, a morpholinyl 
group that may be substituted by a C-,_ 4 alkyl, a morpholinyl C-,_ 4 alkyl group, a thienyl C-,_ 4 alkyl group, a phenyl group, 
a phenyl C,_ 4 alkyl group, a halogeno phenyl group, a C-,_ 4 alkoxy phenyl group, hydroxy phenyl group, a C 3 _ 7 cycloalkyl 
group, a hydroxy C 3 _ 7 cycloalkyl group, a hydroxy C 3 _ 7 cycloalkyl C-,_ 4 alkyl group or a C 3 . 7 cycloalkyl C-,_ 4 alkyl group. 
[0040] In another embodiment of the present invention, R 1 is a hydrogen atom, an amino group, a C-,_ 4 alkylamino 
group, a di(C-,_ 4 alkyl)amino group, a C-,_ 4 alkyl group, a hydroxy C-,_ 4 alkyl group, a dihydroxy C-,_ 4 alkyl group, a trihydroxy 
C-|. 4 alkyl group, a C-,_ 4 alkoxy C-,_ 4 alkyl group, a piperazinyl group, a piperazinyl C-,_ 4 alkyl group, a C-,_ 4 alkylpiperazinyl 
group, a (C-,_ 4 alkylpiperidyl)C-,_ 4 alkyl group, a piperidyl group, a C-,_ 4 alkylpiperidyl group, a (C-,_ 4 alkylpiperazinyl) C-,_ 4 
alkyl group, an amino C-,_ 4 alkyl group, a C-,_ 4 alkylamino C-,_ 4 alkyl group, a di(C 1 _ 4 alkyl)amino C-,_ 4 alkyl group, a 
piperazinyl group, a piperidyl group, a pyrrolidinyl group, a pyridyl group, athienyl group, an imidazolyl group, a morpholinyl 
group, a piperazinyl C-,_ 4 alkyl group, a piperidyl C-,_ 4 alkyl group, a pyrrolidinyl C-,_ 4 alkyl group, a morpholinyl C-,_ 4 alkyl 
group, a thienyl C-,_ 4 alkyl group, a phenyl group, a phenyl C-,_ 4 alkyl group, a C 3 . 7 cycloalkyl group, a C 3 _ 7 cycloalkenyl 
group, a C 3 . 7 cycloalkyl C-,_ 4 alkyl group or C 3 . 7 cycloalkenyl C-,_ 4 alkyl groups (wherein the piperazinyl group, the piperidyl 
group, the pyrrolidinyl group, the pyridyl group, the thienyl group, the imidazolyl group, the morpholinyl group, the phenyl 
group, the C 3 . 7 cycloalkyl group, the C 3 . 7 cycloalkenyl group may be substituted by one or more substituents selected 
from a C-,_ 4 alkyl group, a C 1 . 4 alkoxy group, a halogen atom, a hydroxyl group or -COORa, and Ra is the same as 
already defined). 

[0041] In another embodiment of the present invention, R 1 is a hydrogen atom, an amino group, a methyl group, an 
ethyl group, an n-propyl group, an i-propyl group, an n-butyl group, an i-butyl group, a sec-butyl group, a t-butyl group, 
a piperazin-1 -yl group, a (piperazin-1 -yl)methyl group, a 4-methylpiperazin-1 -yl group, a (4-methylpiperazin-1 -yl)methyl 
group, a (2,5-dimethylpiperazin-1-yl)methyl group, a (4-isopropylpiperazin-1 -yl)methyl group, a piperidin-1 -yl group, a 
4-methylpiperazin-1 -yl group, a (piperidin-1 -yl)methyl group, a (4-methylpiperazin-1 -yl) methyl group, a methoxy group, 
an ethoxy group, an n-propoxy group, an i-propoxy group, a (3-hydroxy)propoxy group, a (2-dimethylamino) ethoxy 
group, a (3-dimethylamino)propoxy group, a (4- hydroxy )botoxy group, a 2-aminoethoxy group, a 2-(4-methylpiperidin- 
1-yl)ethoxy group, a 2-pyridyl group, a 3-pyridyl group, a 4-pyridyl group, a 2-thienyl group, a 2-imidazolyl group, a 1- 
methyl-2-imidazolyl group, a 2-pyrazinyl group, a 4-morpholinyl group, a (4-morpholinyl)methyl group, a phenyl group, 
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a benzyl group, acyclopropyl group, acyclopropyl-methyl group, acyclopentylmethyl group oracyclohexylmethyl group. 
Preferable examples of R 1 include a hydrogen atom, an amino group, a methyl group, an ethyl group, a (piperazin-1- 
yl)methyl group, a methoxy group, an ethoxy group, an n-propoxy group, an i-propoxy group, a (3-hydroxy)propoxy 
group, a 2-(4-methylpiperazin-1-yl)ethoxy group. 

[0042] Examples of B, which is an arbitrary substituent in R 1 can be independently selected from a halogen atom, an 
oxo group, a carbamoyl group, a C^_ 4 alkylcarbamoyl group, a di(C-,_ 4 alkyl)carbamoyl group, a C-|_4 alkylcarbonylamino 
group, an amino group, a C-|_ 4 alkylamino group, a di(C-,_ 4 alkyl)amino group, a C-|_ 4 alkylsulfonylamino group, a sulfamoyl 
group, a C-,_ 4 alkylsulfamoyl group, a di(C 1 _ 4 alkyl)sulfamoyl group, a C-,_ 4 alkylsulfonyl group, a carboxyl group, a C-|_ 4 
alkoxycarbonyl group, a hydroxy group, a C^. 4 alkoxy group, a piperazinyl group, a piperidyl group, a pyrrolidinyl group, 
a pyridyl group, an imidazolyl group, a morpholinyl group, a thienyl group and a thiazolyl group (wherein the piperazinyl 
group, the piperidyl group, the pyrrolidinyl group, the pyridyl group, the imidazolyl group, the morpholinyl group, the 
thienyl group, the thiazolyl group may be substituted by one or more substituents selected from a C^_ 4 alkyl group, a 
C-|_ 4 alkoxy group, a halogen atom, a hydroxyl group and -COORa, and wherein Ra is the same as already defined 
here). Preferably B can be selected from a hydroxyl group, a methyl group, an ethyl group, an n-propyl group, an i-propyl 
group, a methoxy group, an ethoxy group, an n-propoxy group, an i-propoxy group, an amino group, a methylamino 
group, a dimethylamino group, an ethylamino group, a diethylamino group, a fluorine atom, a chlorine atom, a bromine 
atom, an iodine atom, a carbamoyl group, a methylcarbamoyl group, a dimethylcarbamoyl group, a carboxyl group, a 
formamide group, an acetamide group, a methylsulfonylamino group, a sulfamoyl group, a methylsulfamoyl group, a 
dimethylsulfamoyl group, a methylsulfonyl group, a methoxycarbonyl group, an ethoxycarbonyl group, a piperazinyl 
group, a piperidyl group, a pyrrolidinyl group, a pyridyl group, an imidazolyl group, a morpholinyl group, a thienyl group 
or the thiazolyl group (wherein the piperazinyl group, the piperidyl group, the pyrrolidinyl group, the pyridyl group, the 
imidazolyl group, the morpholinyl group, the thienyl group, the thiazolyl group may be substituted by one or more 
substituents selected from a hydroxyl group, a methyl group, an ethyl group and a carboxyl group). 
[0043] Furthermore, in an embodiment of the present invention, both R 2 and R 3 are a methyl group. 
[0044] In an embodiment of the present invention, examples of Ra and Rb include a C-|_ 6 alkoxy C-|_ 6 alkyl group such 
as a methoxymethyl group, an ethoxy methyl group and a methoxyethyl group; a C 7 . 14 aralkyloxy C-|_ 6 alkyl group such 
as a benzyloxy methyl; a C 7 -C 14 aralkyl group such as a benzyl group and a 4-methoxybenzyl group, a C 7 . 14 aralkyloxy 
carbonyl group such as a benzyloxycarbonyl group, a C-|_ 6 alkylsulfonyl group such as a methanesulphonyl group and 
an arylsulfonyl group such as p-toluenesulphonyl group. 

[0045] In addition, it is preferable in the present invention that R 1 , Ra and Rb in -S0 2 R 1 , -S0 2 Ra and -S0 2 Rb are not 
a hydrogen atom. 

[0046] Preferably Q is a group represented by the following formula: 
[0047] 



[Formula 10] 




[0048] wherein A, m and E are the same as defined above] in the present invention. Here, A in the above formula is 
preferably a trifluoromethyl group, a halogen atom, -OR a or a C^_ 4 alkyl group, and more preferably a trifluoromethyl 
group, a halogen atom or -OR a . m is preferably 0 or 1 , and more preferably 0. In addition, E is preferably a methyl group. 
[0049] According to another aspect of the present invention, a compound selected from 
4-[3-(1-ethoxycarbonylpiperidine-4-yl)-4,4-dimethyl-5^ ; 
4-[3-(1-ethoxycarbonylpiperidine-4-yl)-4,4-dimethyl-5-oxo-2-thioxoimidazolidin-1-yl]-2-chlorobenzonitrile ; 
4-[3-(1-ethoxycarbonylpiperidine-4-yl)-4,4-dimethyl-5-oxo-2-thioxoimidazolidin-1-yl]-2-chloro-3-methylbenzonitrile; 
4 -[3-(1-acetylpiperidin-4-yl)-4,4-dimethyl-5-oxo-2-thioxoimidazolidin-1-yl]-2-trifluoromethylbenzonitrile; 
4-[3-(1-ethanesulfonylpiperidin-4-yl)-4,4-dimethyl-5-oxo-2-thioxoimidazolidin-1-yl]-2-trifluoromethylbenzonitrile; 
4-[3-(1-acetylpiperidin-4-yl)-4,4-dimethyl-5-oxo-2-thioxoimidazolidin-1-yl]-2-chlorobenzonitrile; 
4-[3-(1-propionylpiperidin-4-yl)-4,4-dimethyl-5-oxo-2-thioxoimidazolidin-1-yl]-2-chlorobenzonitrile; 
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4-[3-(1-propanesulfonylpiperidin-4-yl)-4,4-dimethyl-5-oxo-2-thioxoimidazolidin-1 -yl]-2-chlorobenzonitrile; 
4-[3-(1-ethanesulfonylpiperidin-4-yl)-4,4-dimethyl-5-oxo-2-thioxoimidazolidin-1 -yl]-2-chlorobenzonitrile; 
4-[3-(3-ethanesulfanylpiperidin-4-yl)-4,4-dimethyl-2,5-dioxoimidazolidin-1-yl]-2-trifluorom 
4-[3-(1-propanesulfonylpiperidin-4-yl)-4,4-dime 
5 4-[3-(3-propionylpiperidin-4-yl)-4,4-dimethyl-2,5-dioxoimidazolidin-1-yl]-2-chloro-3-methylb 

{2-chloro-5-[3-(4-cyano-3-trifluoromethylphenyl)-5,5-dimethyl-2,4-dioxoimidazolidin -yl]phenyl}carbamic acid ethyl es- 
ter; 

4-{4 ) 4-dimethyl-3-[1-(3-methylbutyryl)-piperidin-4-yl]-5-oxo-2-thioxoimidazolidin 

4-[3-(2-acetylaminobenzothiazol-5-yl)-4,^ 
10 4-[3-(2-acetylaminobenzothiazol-5-yl)-4,4-dimethyl-5-oxo-2-thioxoimidazolidin-1 -yl]-2-chlorobenzonitrile; 

4-[3-(2-acetylaminobenzothiazol-5-yl)-4,4-dimethyl-5-oxo-2-thioxoimidazolidin-1-^ 

{5-[3-(4-cyano-3-trifluoromethylphenyl)-5,5-dimethyl-4-oxo-2-thioxoimidazolidin 

{5-[3-(4-cyano-3-methoxyphenyl)-5,5-dimethyl-4-oxo-2-thioxoimidazolidi-n-1-yl]-b 

{5-[3-(4-cyano-3-chlorophenyl)-5,5-dimethyl-4-oxo-2-thioxoimidazolidin-1-yl]-benzo 
15 N-{2-chloro-4-[3-(4-cyano-3-trifluoromethylph 

cetamide; 

4-[3-(3-acetylamino-4-chlorophenyl)-4,4-dimethyl-5-oxo-2-thioxoimidazolidin-1^ 

4-[3-(3-isopropoxycarbonylamino-4-chlorophenyl)-4,4-dimethyl-2,5-dioxoimidazolidin-^ 

trile; 

20 4-[3-(3-ethoxycarbonylamino-4-chlorophenyl)-4,4-dimethyl-2,5-dioxoimidazolidin 

4-[3-(3-isopropoxycarbonylamino-4-chlorophenyl)-4,4-dimethyl-2,5-dioxoimidazolidin 
4-[3-(3-n-propoxycarbonylamino-4-chlorophenyl)-4,4-dimethyl-2,5-dioxoimidazolidin 

{2-chloro-5-[3-(4-cyano-3-trifluoromethylph acid 3-hy- 

droxypropyl ester; 

25 {2-chloro-5-[3-(4-cyano-3-trifluoromethylphenyl)-5,5-dimethyl-2,4-dioxoimidazolidin-^ -yl]phenyl}-carbamic acid 2- 
dimethylaminoethyl ester; 

{2-chloro-5-[3-(4-cyano-3-trifluoromethylphenyl)-5,5-dimethyl-2,4-dioxoimidazolidin-1 -yl]phenyl}-carbamic acid 2-(4- 
methylpiperazin-1 -yl)ethyl ester; 

{2-chloro-5-[3-(4-cyano-3-methoxyphenyl)-5,5-dimethyl-2,4-dioxoimidazolidin-1 -yl]phenyl}-carbamic acid methyl ester; 
30 {2-chloro-5-[3-(4-cyano-3-chlorophenyl)-5,5-dimethyl-2,4-dioxoirnidazolidin-1 -yl]phenyl}-carbamic acid 2-dimethylami- 
noethyl ester; 

{2-chloro-5-[3-(4-cyano-3-trifluoromethylph acid 3- 

dimethylaminopropyl ester; 

{2-chloro--5-[3-(4-cyano-3-trifluoromethylp^ acid 4-hy- 

35 droxybutyl ester; 

{2-chloro-5-[3-(4-cyano-3-trifluoromethylph acid 2-tert- 

butoxycarbonylaminoethyl ester; 

4-[3-(4-cyano-3-trifluoromethylphenyl)-5,5-dimethyl-4-oxo-2-thioxoimidazolidin-1-yl]piperi^ acid (2- 

dimethylaminoethyl)amide; 

40 4-[3-(4-cyano-3-trifluoromethylphenyl)-5,5-dimethyl-4-oxo-2-thioxoimidazolidin-1 -yl]piperidine-1 -carbamic acid 2- 
dimethylaminoethyl ester; 

{2-chloro-5-[3-(4-cyano-3-trifluoromethyl^^ acid 2-ami- 

noethyl ester; 

4-[3-(1-ethylaminocarbonylpiperidin-4-yl)-4,4-dimethyl-5-oxo-2-thioxoimidazolidin-1 -yl]-2-trifluoromethylbenzonitrile; 
45 4-[3-(1 -n-propylaminocarbonylpiperidin-4-yl)-4,4-dimethyl-5-oxo-2-thioxoimidazolidin- 1 -yl]-2-trifluoromethylbenzoni- 
trile; 

4-[3-(1-ethylaminaoarbonylpiperidin-4-yl)-4,4-dimethyl-5-oxo-2-thioxoimidazolidin-1-yl]-2-chloro 
4-[3-(1-n-propylaminocarbonylpiperidin-4-yl)-4,4-dimeth^ 

4-[3-(1-ethylaminosulfonylpiperidin-4-yl)-4,4-dimethyl-5-oxo-2-thioxoimidazolidin-1-yl]-2-trif 
50 4- {3-[1 -(2- dimethylaminoethyl) aminosulfonylpiperidin- 4-yl]- 4,4- dimethyl- 5- oxo- 2- thioxoimidazolidin- 1 -yl}- 2- trifluor- 
omethylbenzonitrile; 

4-[3-(4-cyano-3-trifluoromethylphenyl)-5,5-dimethyl-4-oxo-2-thioxoimidazolidin-1 -yl]piperidine-1 -carboxylic acid 2,3-di- 
hydroxypropyl ester; 

{2-chloro-5-[3-(4-cyano-3-trifluoro acid 2- 

55 hydroxyethyl ester; 

{2-chloro-5-[3-(4-cyano-3-chlorophenyl)-5,5-dimethyl-4-oxo-2-thioxoimidazolidin-1-yl]phenyl}carbamic acid 2-hydrox- 
yethyl ester; 

{2-chloro-5-[3-(4-cyano-3-methoxyphenyl)-5,5-dimethyl-4-oxo-2-thioxoimidazolidin-1-yl]phenyl}carbamic acid 2-hy- 
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droxyethyl ester; 

{2-chloro-5-[3-(4-cyano-3-trifluoromethylphenyl)-5,5-dimethyl-4-oxo-2-thioxoim acid 
2,3-dihydroxypropyl ester; 

{2-chloro-5-[3-(4-cyano-3-chlorophenyl)-5,5-dimethyl-4-oxo-2-thioxoimidazolid acid 2,3-dihy- 

droxypropyl ester; 

{2-chloro-5-[3-(4-cyano-3-methoxyphenyl)-5,5-dim^ acid 2,3-dihy- 

droxypropyl ester; 

{2-chloro-5-[3-(4-cyano-3-trifluorome acid 2- 

dimethylaminoethyl ester; 

{2-chloro-5-[3-(4-cyano-3-chlorophenyl)-5,5-dimethyl-4-oxo-2-thioxoimidazolidin-1-yl]phenyl}carbam acid 2-dimethyl- 
aminoethyl ester; 

{2-chloro-5-[3-(4-cyano-3-methoxyphenyl)-5,5-dimethyl-4-oxo-2-thioxoimidazolidin-1-yl]phenyl}car^ acid 2- 

dimethylaminoethyl ester; 

N-{2-chloro-5-[3-(4-cyano-3-trifluoromethylphenyl)-5,5-dimethyl-4-oxo-2-thioxoimidazolidin-1-yl]phenyl}gua 
4-[3-(3-chloro-4-cyanophenyl)-5,5-dimethyl-4-oxo-2-thioxoimidazolidin-1 -yl]benzenesulfonamide; 
1-{5-[3-(4-cyano-3-trifluoromethylphenyl)-5.5-dim^ 
noethyl)urea; 

{5-[3-(4-cyano-3-trifluoromethylphenyl)-5,5-dim^ acid 2- 

dimethylaminoethyl ester; 

1-{5-[3-(4-cyano-3-trifluoromethylphenyl)-5,5-dimethyl-4-oxo-2-thioxoimidazolidin-1-yl]pyridin-2 
urea; 

{5-[3-(4-cyano-3-trifluoromethylphenyl)-5,5-dim^ acid 2-hy- 

droxyethyl ester; 

1-{5-[3-(3-chloro-4-cyanophenyl)-5,5-dimethyl-4-oxo-2-thioxoimidazolidin-1 -yl]benzothiazol-2-yl}-3-(2-dimethylami- 
noethyl)urea; 

1-{5-[3-(3-chloro-4-cyanophenyl)-5,5-dimethyl-4-oxo-2-thioxoimidazolidin-1-yl]benzothiazol-2-yl}-3-(2,3-d 
pyl)urea; 

1-{5-[3-(3-chloro-4-cyanophenyl)-5,5-dimethyl-4-oxo-2-thioxoimidazolidin-1-yl]benzothiazol-2-yl}-3-(2-hydroxyeth^ 
urea; 

{5-[3-(3-chloro-4-cyanophenyl)-5,5-dimethyl-4^ acid 2-dimeth- 

ylaminoethyl ester; 

{5-[3-(3-chloro-4-cyanophenyl)-5,5-dimethyl-4-oxo-2-thioxoimidazolidin-1-yl]benzothiazol-2-yl}carbam acid 2,3-dihy- 
droxypropyl ester; 

(5-[3-(3-chloro-4-cyanophenyl)-5,5-dimethyl-4-oxo-2-thioxoimidazolidin-1-yl]benzothiazol-2-yl}ca acid 2-hydrox- 

yethyl ester; 

N-{2-chloro-5-[3-(4-cyano-3-trifluoromethylphenyl)-5,5-dimethyl-4-oxo-2-thioxoimidazolidin-1-yl]phenyl}succi 
3-[3-(3-chloro-4-cyanophenyl)-5,5-dimethyl-4-oxo-2-thioxoimidazolidin-1-yl]benzenesulfonam 

{5-[3-(3-chloro-4-cyanophenyl)-5,5-dimethyl-4-oxo-2-thioxoimidazolidin-1-yl]pyridin-2-yl}carbam acid 2-dimethylami- 
noethyl ester; 

{5-[3-(3-chloro-4-cyanophenyl)-5,5-dime acid 2,3-dihydroxy- 

propyl ester; 

{5-[3-(4-cyano-3-trifluoromethylphenyl)-5,5-dimethyl-4-oxo-2-thioxoimidazolidin-1-yl]pyridin^^ acid 2,3-di- 

hydroxypropyl ester; 

{2-chloro-5-[3-(3-chloro-4-cyanophenyl)-5,5-dimethyl-4-oxo-2-thioxoimidazolidin-1-yl]phenyl}carbam acid 2-pyrrolid- 
in-1-ylethyl ester; 

{2-chloro-5-[3-(3-chloro-4-cyanophenyl)-5,5-dim^ acid 2-diethyl- 

aminoethyl ester; 

{2-chloro-5-[3-(3-chloro-4-cyanophenyl)-5,5-dirnethyl-4-oxo-2-thioxoimidazolidin-1 -yl]phenyl}carbamic acid 2-morpho- 
lin-4-ylethyl ester; 

N-{5-[3-(3-chloro-4-cyanophenyl)-5,5-dimethyl-4-oxo-2-thioxoimidazolidin-1-yl]benzothiazol-2-yl}guan 
3-[3-(4-cyano-3-trifluoromethylphenyl)-5,5-dim^ 

N-acetyl-3-[3-(4-cyano-3-trifluoromethylphenyl)-5,5-dimethyl-4-oxo-2-thioxoimidazolidin-1-yl]ben 
{2-chloro-5-[3-(3-chloro-4-cyanophenyl)-5,5-dim^ acid (2R,3R)- 

2,3,4-trihydroxybutyl ester; 

{2-chloro-5-[3-(3-chloro-4-cyanophenyl)-5,5-dimethyl-4-oxo-2-thioxoimidazolidin-1 -yl]phenyl}-carbamic acid (2S, 3S)- 
2,3,4-trihydroxybutyl ester; 

{2-chloro-5-[3-(3-chloro-4-cyanophenyl)-5,5-dimethyl-4-oxo-2-thioxoimidazolidin-1-yl]phenyl}ca acid 3-hydroxy- 

2,2-bishydroxymethylpropyl ester; 
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{2-chloro-5-[3-(4-cyano-3-trifluoromethylphenyl)-5,5-dimethyl-4-oxo-2-thioxoimidazolid acid 3- 

hydroxypropyl ester; 

1- {2-chloro-5-[3-(4-cyano-3-trifluoromethylphenyl)-5 ,5-dimethyl-4-oxo-2-thioxoimidazolidin-1 -yl]phenyl}-2-cyanogua- 
nidine; 

5 N-{2-chloro-5-[3-(3-chloro-4-cya™ 
anesulfonamide; 

2- amino-N4- {2-chloro-5-[3-(3-ahloro-4-cyanophenyl)-5,5-dimethyl-4-oxo-2-thioxoimidazolidin- 1 -yl] phenyl} succina- 
mide; 

2- amino-N1-{2-chloro-5-[3-(3-chloro-4-cyanophenyl)-5,5-dimethyl-4-oxo-4-th 
10 mide; 

N-{5-[3-(3-chloro-4-cyanophenyl)-5,5-dimethyl-4-oxo-2-thioxoimidazolidin-1-yl]^ 

4-{2-chloro-5-[3-(3-chloro-4-cyanophenyl)-5,5-dim^ acid; 
4-{2-chloro-5-[3-(3-chloro-4-cyanophenyl)-5,5-dimethyl-4-oxa-2-thloxoimidazolidin-^ 

3- {2-chloro-5-[3-(3-chloro-4-cyanophenyl)-5,5-dimethyl-4-oxo-2-thioxoimidazolidin-^ -yl]phenylcarbamoyl}propionic ac- 

15 id; 

3-{2-chloro-5-[3-(3-chloro-4-cyanophenyl)-5,5-dimethyl-4-oxo-2-thioxoimidazolidin-1^ 
mide; 

succinic acid mono-(2-{2-chloro-5-[3-(4-cyano-3-trifluoromethylphenyl)-5,5-dimethyl-4-oxo-2-thioxoimi 
phenylcarbamoyloxyjethyl) ester; 
20 dimethylaminoacetic acid 2-(2-chloro-5-[3-(4-cyano-3-trifluoromethylphenyl)-5,5-dimethyl-4-oxo-2-thioxoimidazoli 
1 -yl]phenylcarbamoyloxy}ethyl ester; 

{2-chloro-5-[3-(3-chloro-4-cyanophenyl)-5,5-dimethyl-4-oxo-2-thioxoimidazolidin-1-yl]ph acid 3-diethyl- 

aminopropyl ester; 

L-lysine 2-{2-chloro-5-[3-(4-cyano-3-trifluoromethylphenyl)-5,5-dimethyl-4-oxo-2-thioxoimidazolidin-1-yl^ 
25 bamoyloxyjethyl ester; 

2-chloro-5-[3-(3-chloro-4-cyanophenyl)-5,5-dimethyl-4-oxo-2-thioxoimidazolidin-1-yl]benzenesulfonam 
N-acetyl-2-chloro-5-[3-(3-chloro-4-cyanophenyl)-5,5-dimethyl-4-oxo-2-thioxoimidazolidin-1 -yl]benzenesulfonamide; 
and 

N- {5-[3-(3- chloro- 4- cyanophenyl)- 5,5- dimethyl- 4- oxo- 2- thioxoimidazolidin- 1- yl] benzothiazol- 2- yl}-C, C, C- 
30 trifluoromethanesulfonamide ; 

or pharmaceutically acceptable salt, prodrug or the solvate thereof are provided. 

[0050] According to still another aspect of the present invention, a drug which comprises the compound represented 
by the above formula (I) or a pharmaceutically acceptable salt, prodrug or solvate thereof as an active ingredient is 
provided. 

35 [0051] According to still another aspect of the present invention, a pharmaceutical composition, an anti-androgen 
agent, a prophylactic or therapeutic agent for a disease selected from prostate cancer, benign prostatic hypertrophy, 
male pattern baldness, sexual precociousness, acnevulgaris, seborrhea and hypertrichosis which comprises the com- 
pound represented by the above formula (I) or a pharmaceutically acceptable salt, prodrug or solvate thereof as an 
active ingredient are provided. 

40 [0052] Furthermore, according to another aspect of the present invention, use of the compound represented by the 
above formula (I) or a pharmaceutically acceptable salt, prodrug or solvate thereof in manufacturing a drug used as an 
androgen receptor antagonist is provided. 

[0053] According to still another aspect of the present invention, a process for preparing a compound represented by 
formula (I): 
45 [0054] 



[Formula 11] 
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[0055] wherein Q, X 1 , X 2 , Y, Z, R 1 , R 2 and R 3 are the same as defined in any one of claims 1 to 1 7, which comprises 

a step of reacting a compound represented by formula (III): 

[0056] 



[Formula 12] 

R 2 

RcOOC^L 3 

nk (in) 

Y-Z-R 1 

[0057] wherein Y, Z, R 2 and R 3 are the same as defined above; 

R 1 ' is defined similarly as R 1 above, and when R 1 ' contains a hydroxyl group, a carboxyl group, an amino group or a 
C-,.4 alkylamino group, these groups may be protected by a protecting group; 

Rc is a hydrogen atom or a C-|_ 6 alkyl group, and the alkyl group may be substituted by one or more substituents selected 
from a halogen atom, an aryl group, a C-|_ 6 alkoxy group with a compound represented by the following formula (IX): 

Q-N=C=X 2 (IX) 

wherein Q and X 2 are the same as defined above 

and which may further comprise a step of removing the protecting group is also provided. Here, removal of the protecting 
group can be performed by any method known in the art, and, for example, amide or ester protecting groups can be 
removed by solvolysis (for example, hydrolysis) with an acid or a base, arylalkyl protecting groups such as a benzyl 
group can be removed by hydrogenation in the presence of a catalyst (for example, palladium catalyst) or by dehydro- 
genation using dichlorodicyano quinone, etc. 

[0058] According to still another aspect of the present invention, a compound represented by formula (III): 
[0059] 



[Formula 13] 

R 2 

Rcooc^/ 3 

hKj (Hi) 

Y-Z-R 1 

[0060] wherein Rc, Y, Z, R 1 ', R 2 and R 3 are the same as defined above is also provided. 

Here, any group which is used as a protecting group for a hydroxyl group, an amino group, an alkylamino group can be 
used without particular limitation as a "protecting group" contained in R 1 '. Examples of protecting group for a hydroxyl 
group include a formyl group, an acetyl group, a methoxycarbonyl group, a trichloroacetyl group, a propionyl group, a 
pivaloyl group, a benzoyl group, an allyloxycarbonyl group, a trimethylsilyl group, a triethylsilyl group, a triisopropylsilyl 
group, a t-butyldimethylsilyl group, a t-butyldiphenylsilyl group, an i-propyldimethylsilyl group, a methyl group, a meth- 
oxymethyl group, a methylthiomethyl group, a methoxyethoxymethyl group, a bis(2-chloroethoxy)methyl group, a tetrahy- 
dropyranyl group, a tetrahydrothiopyranyl group, a 4-methoxytetrahydropyranyl group, a 4-methoxytetrahydrothiopyranyl 
group, atetrahydrofuranyl group, a tetrahydrothiofuranyl group, a 1 -ethoxyethyl group, a methoxyisopropyl group, at-butyl 
group, an allyl group, an ethoxyethyl group, a 1-(2-chloroethoxy)ethyl group, a 1 -methyl-1 -methoxyethyl group, a2-(phe- 
nylselenenyl)ethyl group, a benzyl group, a p-methoxybenzyl group, an o-nitrobenzyl group, a t-butyloxycarbonyl group, 
a benzyloxycarbonyl group, a p-toluenesulfonyl group, a t-butylthiomethyl group, a (phenyldimethylsilyl)methoxymethyl 
group, a benzyloxy methyl group, a p-methoxybenzyloxymethyl group, a p-chlorobenzyloxymethyl group, a (4-methoxy- 
phenoxy)methyl group, a guaicolmethyl group, a t-butoxymethyl group, a 4-pentenyloxymethyl group, a siloxymethyl group, 
a 2- methoxyethoxymethyl group, a 2,2,2-trichloroethoxymethyl group, a 2-(trimethylsilyl)ethoxymethyl group, a phenylth- 
iomethyl group, a cyclopropylmethyl group, a 3-bromotetrahydropyranyl group, a 1 -methoxycyclohexyl group, a 4-meth- 
oxytetrahydrothiopyranyl a S,S-dioxide group, a 1 -[(2-chloro-4-methyl)phenyl]-4-methoxypiperidin-4-yl group, a 1 ,4-dioxan- 
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2-yl group, phenacyl group, a p-bromophenacyl group, a 9-anthrylmethyl group, a 1 -methyl-benzyloxyethyl group, a 1- 
methyl-1-benzyloxy-2-fluoroethyl group, a 2,2,2-trichloroethyl group, a 2-trimethylsilylethyl group, a 2,2-dichloro-1 ,1-dif- 
luoroethyl group, an isopropyl group, a cyclohexyl group, a p-chlorophenyl group, a p-methoxyphenyl group, a 2,4-dinitro- 
phenyl group, a heptafluoro-p-toluyl, a tetrafluoro-4-pyridyl, a 3,4-dimethoxybenzyl group, a p-nitrobenzyl group, a p-chlo- 
robenzyl group, a p-bromobenzyl group, a 2,6-dichlorobenzyl group, a 2,6-dimethylbenzyl group, a p-cyanobenzyl group, 
a p-phenylbenzyl group, a 4-(dimethylaminocarbonyl)benzyl group, a 2-picolyl group, a 4-picolyl group, a 3-methyl-2-picolyl 
N-oxide group, a diphenylmethyl group, a p,p'-dinitrobenzhydryl group, a 5-dibenzosuberyl group, a triphenylmethyl group, 
an a-naphthyldiphenylmethyl group, a p-methoxyphenyldiphenylmethyl group, a di(p-methoxyphenyl)phenylmethyl group, 
atri(p-methoxyphenyl)methyl group, a4-(4'-bromophenacyloxy)phenyldiphenylmethyl group, a4,4',4"-tris(4,5-dichloroph- 
thalimidephenyl)methyl group, a 4,4',4"-tris(levulinoyloxyphenyl)methyl group, a 4,4',4"-tris(benzoyloxyphenyl)methyl 
group, a 3-(imidazol-1 -ylmethyl)bis{4',4"-dimethoxyphenyl)methyl group, a 1 ,1-bis(4-methoxyphenyl)-1 '-pyrenylmethyl 
group, a 9-anthryl group, a 9-(9-phenyl)xanthenyl group, a 9-(9-phenyl-1 0-oxo)anthryl group, a 1 ,3-benzdithiolan-2-yl group, 
a benzisothiazolyl S,S-dioxide group, a diethylisopropylsilyl group, a dimethylthexylsilyl group, a tribenzylsilyl group, a tri- 
p-xylylsilyl group, a triphenylsilyl group, a diphenylmethylsilyl group, a t-butylmethoxyphenylsilyl group, a butyryl group, a 
valeryl group, a levulinyl group, a benzoylformyl group, a chloroacetyl group, a dichloroacetyl group, a trifluoroacetyl group, 
a methoxy acetyl group, a triphenylmethoxyacetyl group, a ph en oxy acetyl group, a p-chloroph en oxy acetyl group, a phe- 
nylacetyl group, a 4-methoxyphenylacetyl group, a 2,6-dichloro-4-methylphenoxyacetyl group, a 2,4-bis(1 ,1-dimethylpro- 
pyl)phenoxyacetyl group, a chlorodiphenylacetyl group, propionyl group, a 3-phenylpropionyl group, a butyryl group, an 
isobutyryl group, a 4-ati do butyryl group, a4-(methylthiomethoxy)butyryl group, an (E)-2-methyl-2-butenoyol group, a valeryl 
group, a monosuccinoyl group, a levulinyl(4-oxopentanoyl)group, a 4,4-(ethylenedithio)pentanoyl group, a 4-nitro-methyl- 
pentanoyl group, a pivaloyl group, an adamanthyl group, a crotonyl group, a 4-methoxycrotonyl group, a cyclohexanecar- 
bonyl group, a 4-nitrobenzoyl group, a 4-chlorobenzoyl group, a 2-iodobenzoyl group, a 4- methoxy benzoyl group, a p- 
phenylbenzoyl group, a2,4,6-triphenylbenzoyl group, an o-(dibromomethyl)benzoyl group, a2-(methylthiomethoxymethyl) 
benzoyl group, an o-(methoxycarbonyl)benzoyl group, a naphthoyl group, a toluoyl group, a 9-fluorenecarbonyl group, a 
9-fluorenylmethyloxycarbonyl group, an ethoxycarbonyl group, a 2,2,2-trichloroethoxycarbonyl group, a 2-(trimethylsilyl) 
ethoxycarbonyl group, a 2-(phenylsulfonyl)ethoxycarbonyl group, a 2-(triphenylphosphonio)ethoxycarbonyl group, a 
2-(methylthiomethoxy)ethoxycarbonyl group, a propoxycarbonyl group, an isopropoxycarbonyl group, an i-butoxycarbonyl 
group, a vinyloxycarbonyl group, an allyloxycarbonyl group, a p-nitrophenyloxycarbonyl group, a t-butoxycarbonyl group, 
a benzyloxycarbonyl group, a 4-methoxybenzyloxycarbonyl group, a 3,4-dimethoxybenzyloxycarbonyl group, an o-ni- 
trobenzyloxycarbonyl group, a p-nitrobenzyloxycarbonyl group, a benzylthiocarbonyl group, a 4-ethoxy-1 -naphthyloxycar- 
bonyl group, a (methylthio)thiocarbonyl group, an i-butylaminocarbonyl group, a phenylaminocarbonyl group, a meth- 
anesulphonyloxy group, a benzensulphonyloxy group, a 2-formylbenzensulphonyloxy group, a benzylsulfonyloxy group, 
a tosyl group, a 2,4-dinitrophenylsulfenyloxy group, a dimethylphosphinyl group, and a dimethylthiophosphinyl group. 
[0061] Of these, preferable protecting group includes a formyl group, an acetyl group, a methoxycarbonyl group, a 
trichloroacetyl group, a propionyl group, a pivaloyl group, a benzoyl group, an allyloxycarbonyl group, a trimethylsilyl 
group, a triethylsilyl group, a triisopropylsilyl group, a t-butyldimethylsilyl group, a t-butyldiphenylsilyl group, an i-propyl 
dimethylsilyl group, a methyl group, a methoxy methyl group, a methylthio methyl group, a methoxyethoxymethyl group, 
a bis(2-chloroethoxy) methyl group, a tetrahydropyranyl group, a tetrahydrothiopyranyl group, a 4-methoxytetrahydro- 
pyranyl group, a 4-methoxytetrahydrothiopyranyl group, a tetrahydrofuranyl group, a tetrahydrothiofuranyl group, a 1- 
ethoxyethyl group, a methoxyisopropyl group, at-butyl group, an allyl group, an ethoxyethyl group, a 1 -(2-chloroethoxy) 
ethyl group, a 1-methyl-1-methoxyethyl group, a 2-(phenylselenenyl)ethyl group, a benzyl group, a p-methoxybenzyl 
group, and an o-nitrobenzyl group. 

[0062] In addition, examples of suitable protecting group for a carboxy group include C-,_ 6 alkyl groups forming C-|_ 6 
alkyl esters, C 7 . 14 aralkyl groups forming C 7 „ 14 aralkyl esters, and C-,_ 6 alkoxy C-|_ 6 alkyl groups forming C-|_ 6 alkoxy C-|_ 6 
alkyl esters. Specifically, a methyl group, an ethyl group, an i-propyl group, a pivaloyl group, a t-butyl group, a benzyl 
group, and a methoxymethyl group are included. 

[0063] In addition, examples of suitable protecting group for an amino or alkylamino group include a methyloxycarbonyl 
group, an ethyloxycarbonyl group, a 2,2,2-trichloroethyloxycarbonyl group, a 2-trimethylsilylethyloxycarbonyl group, a 
2-chloroethyloxycarbonyl group, a 2,2-dichloroethyloxycarbonyl group, a 1-methyl-1-(4-biphenylyl)ethyloxycarbonyl 
group, a t-butyloxycarbonyl group, a benzylthiocarbonyl group, a formyl group, an acetyl group, a chloroacetyl group, a 
trichloroacetyl group, a benzoyl group, an o-nitrophenylacetyl group, a propionyl group, a pivaloyl group, a trimethylsilyl 
group, a triethylsilyl group, a triisopropylsilyl group, a t-butyldimethylsilyl group, a t-butyldiphenylsilyl group, an i-pro- 
pyldimethylsilyl group, a 9-fluorenylmethyloxycarbonyl group, a 9-(2-sulfo)fluorenylmethyloxycarbonyl group, a 9-(2,7- 
dibromo)fluorenylmethyloxycarbonyl group, a 4-methoxyphenacyloxycarbonyl group, a phenethyloxycarbonyl group, a 
1-(1-adamanthyl)-1-methylethyloxycarbonyl group, a 2-bromoethyloxycarbonyl group, a 2-iodothyloxycarbonyl group, 
a2,2-dibromoethyloxycarbonyl group, a 2,2,2-trichloroethyloxycarbonyl group, a 2,2,2-tribromoethyloxycarbonyl group, 
a 1 ,1-dimethyl-2-chloroethyloxycarbonyl group, a 1 ,1 -dimethyl-2-bromoethyloxycarbonyl group, a 1 ,1-dimethyl-2,2-di- 
bromoethyloxycarbonyl group, a 1 ,1 -dimethyl-2,2,2-trichloroethyloxycarbonyl group, a 1-(3,5-di-t-butylphenyl)-i-meth- 
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ylethyloxycarbonyl group, a 2-(2'-pyridyl)ethyloxycarbonyl group, a 2-(4'-pyridyl)ethyloxycarbonyl group, a 2-(N,N-dicy- 
clohexylcarboxamide)ethyloxycarbonyl group, a 1 -adamantyloxycarbonyl group, a vinyloxycarbonyl group, an allyloxy- 
carbonyl group, a 1 -isopropylallyloxycarbonyl group, a cinnamyloxycarbonyl group, a 4-nitrocinnamyloxycarbonyl group, 
an 8-quinolyloxycarbonyl group, a piperidinyloxycarbonyl group, a benzyloxycarbonyl group, a p-methoxybenzyloxycar- 
bonyl group, a p-nitrobenzyloxycarbonyl group, a p-chlorobenzyloxycarbonyl group, a p-bromobenzyloxycarbonyl group, 
a p-cyanobenzyloxycarbonyl group, an o-nitrobenzyloxycarbonyl group, a 2,4-dichlorobenzyloxycarbonyl group, a 4- 
methylsulfinylbenzyloxycarbonyl group, a 3-anthrylmethyloxycarbonyl group, a diphenylmethyloxycarbonyl group, a 2- 
methylthioethyloxycarbonyl group, a 2-methylsulfonylethyloxycarbonyl group, a 2-(p-toluenesulfonyl)ethyloxycarbonyl 
group, a [2-(1 ,3-dithianyl)]methyloxycarbonyl group, a 4-methylthiophenyloxycarbonyl group, a 2,4-dimethylthiopheny- 
loxycarbonyl group, a 2-phosphinoethyloxycarbonyl group, a 2-triphenylphosphonioisopropyloxycarbonyl group, a 1,1- 
dimethyl-2-cyanoethyloxycarbonyl group, an m-chloro-p-acetylbenzyloxycarbonyl group, a p-(dihydroxyboryl)benzy- 
loxycarbonyl group, a 5-benzisoxazolylmethyloxycarbonyl group, a 2-(trifluoromethyl)-6-chromonylmethyloxycarbonyl 
group, an m-nitrophenyloxycarbonyl group, a 3,5-dimethoxybenzyloxycarbonyl group, a 3,4-dimethoxy-6-nitrobenzy- 
loxycarbonyl group, a phenyl(o-nitrophenyl)methyloxycarbonyl group, a piperidinylcarbonyl group, a p-toluenesulfo- 
nylaminocarbonyl group, a phenylaminothiocarbonyl group, a t-amyloxycarbonyl group, a cyclobutyloxycarbonyl group, 
a cyclopentyloxycarbonyl group, a cyclohexyloxycarbonyl group, a cyclopropylmethyloxycarbonyl group, a p-decyloxy- 
benzyloxycarbonyl group, a diisopropylmethyloxycarbonyl group, a 2,2-dimethoxycarbonylvinyloxycarbonyl group, an 
o-(N,N-dimethylcarboxamide)benzyloxycarbonyl group, a 1 ,1-dimethyl-3-(N,N-dimethylcarboxamide)propyloxycarbo- 
nyl group, a 1 ,1-dimethylpropynyloxycarbonyl group, a di(2-pyridyl)methyloxycarbonyl group, a 2-furanylmethyloxycar- 
bonyl group, an isobornyloxycarbonyl group, an isobutyloxycarbonyl group, an isonicotinyloxycarbonyl group, a p-(p'- 
methoxyphenylazo)benzyloxycarbonyl group, a 1 -methylcyclobutyloxycarbonyl group, a 1 -methylcyclohexyloxycarbonyl 
group, a 1 -methyl-1 -cyclopropylmethyloxycarbonyl group, a 1 -methyl-1 -(3,5-dimethoxyphenyl)ethyloxycarbonyl group, 
a 1 -methyl-1 -(p-phenylazophenyl)ethyloxycarbonyl group, a 1 -methyl-1 -phenylethyloxycarbonyl group, a 1 -methyl-1 -(4- 
pyridyl)ethyloxycarbonyl group, a p-(phenylazo)benzyloxycarbonyl group, a 2,4,6-tri-t-butylphenyloxycarbonyl group, a 
4-(trimethylammonium)benzyloxycarbonyl group, a 2,4,6-trimethylbenzyloxycarbonyl group, a trifluoroacetyl group, a 
phenylacetyl group, a 3-phenylpropionyl group, a picolinoyl group, a p-phenylbenzoyl group, an o-nitrophenoxyacetyl 
group, an acetoacetyl group, an (N-dithiobenzyloxycarbonylamino)acetyl group, a 3-(p-hydroxyphenyl)propionyl group, 
a 3-(o-nitrophenyl)propionyl group, a 2-methyl-2-(o-nitrophenoxy)propionyl group, a 2-methyl-2-(o-phenylazophenoxy) 
propionyl group, a 4-chlorobutyryl group, a 3-methyl-3-nitrobutyryl group, an o-nitrocinnamoyl group, an o-nitrobenzoyl 
group, an o-(benzoyloxymethyl)benzoyl group, phthalimide, dithiasuccinimide, 2,3-diphenylmaleimide, 2,5-dimethylpyr- 
role imide, a methyl group, an allyl group, a [2-(trimethylsilyl)ethoxy]methyl group, a 3-acetoxypropyl group, a benzyl 
group, a di(4-methoxyphenyl)methyl group, a 5-dibenzosuberyl group, triphenylmethyl group, a (4-methoxyphenyl)diphe- 
nylmethyl group, a 9-phenyl fluorenyl group, a ferrocenylmethyl group, 1 ,1 -dimethylthiomethylene, benzylidene, p-meth- 
oxybenzylidene, diphenylmethylene, [(2-pyridyl)mesityl]methylene, N,N-dimethylaminomethylene, isopropylidene, p-ni- 
trobenzylidene, salicylidene, 5-chlorosalicylidene, (5-chloro-2-hydroxyphenyl)phenylmethylene, and cyclohexylidene. 
[0064] Preferable examples include a methyloxycarbonyl group, an ethyloxycarbonyl group, a 2,2,2-trichloroethyloxy- 
carbonyl group, a 2-trimethylsilylethyloxycarbonyl group, a 2-chloroethyloxycarbonyl group, a 2,2-dichloroethyloxycar- 
bonyl group, a 1 -methyl-1 -(4-biphenylyl)ethyloxycarbonyl group, a t-butyloxycarbonyl group, a benzylthiocarbonyl group, 
a formyl group, an acetyl group, a chloroacetyl group, a trichloroacetyl group, a benzoyl group, an o-nitrophenylacetyl 
group, a propionyl group, a pivaloyl group, a trimethylsilyl group, a triethylsilyl group, a triisopropylsilyl group, a t- 
butyldimethylsilyl group, a t-butyldiphenylsilyl group, and an i-propyldimethylsilyl group. 
[0065] According to another aspect of the present invention, a compound represented by formula (VII): 
[0066] 



[Formula 14] 




Ya 



(Vli) 



[0067] wherein Ya is selected from the following formulas: 
[0068] 
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[Formula 15] 

(E 2 ) n (E 2 ) n 





r 



NH 



Ya 1 Ya 2 Ya 2 



[0069] and X 1 , X 2 , R 2 , R 3 , Q, E 2 and n are the same defined above, is prvided. 

[0070] According to a further aspect of the present invention, a compound represented by formula (VII): 
[0071] 



[Formula 16] 



K R 2 



Q-N 



X 2 Yb ( VIII ) 



[0072] wherein Yb is selected from the following formulas: 
[0073] 



[Formula 17] 



(E 2 )n (E 2 ) n 

J0S^3 NHRd JCV^y 



Yb 4 Yb 5 



6 

r-NHRd 
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[0074] and X 1 , X 2 , X 3 , X 4 , X 5 , X 6 , X 7 , X 8 , R 2 , R 3 , Q, E and n are the same as defined above, and Rd is a hydrogen 
atom or a C-,_ 6 alkyl group, is provided. 

[0075] According to a further aspect of the present invention, a compound represented by formula (I'): 
[0076] 

[Formula 18] 
X 1 R 2 

Q-N^-R 3 

X 2 Y-Z-R 1 ( , ■) 

[0077] wherein Q, X 1 , X 2 , Y, Z, R 2 and R 3 are the same as defined above, and R 1 ' is the same as R 1 already defined, 
and when R 1 ' contains a hydroxyl group, an amino group or a C-1.4 alkylamino group, these groups may be protected 
by a protecting group, is provided. 

[0078] According to a further aspect of the present invention, a process for preparing a compound represented by 

formula (I) 

[0079] 

[Formula 19] 



)-n r 



Q-N I R 3 

X 2 Y-Z-R 1 { , ) 



[0080] wherein Q, X 2 , Y, Z, R 1 , R 2 and R 3 are the same as defined in any one of claims 1 to 17 and X 1 is 0, which 

comprises a step of reacting a compound represented by formula (IV): 

[0081] 

[Formula 20] 

o H 

CK N A^N-Y-Z-R 1 ' 



H R2 R 3 



(IV) 



[0082] wherein Q, Y, Z, R 2 and R 3 are the same as defined above; 

R 1 ' is defined the same as above R 1 , and when R 1 ' contains a hydroxyl group, a carboxyl group, an amino group or a 
C-|_ 4 alkylamino group, these groups may be protected by a protecting group, with a carbonylating agent or a thiocarb- 
onylating agent; 

and which may further comprise a step of removing the protecting group is provided. Here, the protecting group which 
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R 1 ' can contain is the same as defined for R 1 ' in the above formula (III). Phenyl chloroformate, phosgene, diphosgene, 
triphosgene, carbonyldiimidazole are included in the examples of the carbonylation agent which can be used in the 
production process of the present invention, and phenyl chlorothionoformate, thiophosgene, thiocarbonyldiimidazole 
are included in the examples of the thiocarbonylation agent which can be used. 

[0083] In addition, in the production process of the present invention, any suitable inert solvent and base can be used 
and specifically solvent and base and reaction conditions similar to Step 03 of Production Process O described below 
can be used. 

[0084] According to a further aspect of the present invention, a compound represented by formula (IV): 
[0085] 



[Formula 18 3 



O 




H 

N-Y-Z-R 1 ' 



R 2 R 3 



(IV) 



[0086] wherein Q, Y, Z, R 1 ', R 2 and R 3 are the same as defined in claim 30, is provided. 

[0087] In an embodiment of the present invention, when -Y-Z- in formula (I), (I') and (III) is YZ 1 , YZ 2 or YZ 3 already 
defined, Z 1 , Z 2 and Z 3 are, for example, -COO-, -CO-, -S0 2 -,-S0 2 NH- or -CONH-, and preferably -COO-, -S0 2 -, -S0 2 NH- 
or - CONH-; R 1 may be, for example, an amino group, a C-,. 4 alkylamino group, a di(C 1 _ 4 alkyl)amino group, an amino 
alkyl group, a C-,_ 4 alkylamino C-,_ 4 alkyl group, a di(C-,_ 4 alkyl)amino C-,. 4 alkyl group, a C-|_ 4 alkyl group, a hydroxy C^_ 4 
alkyl group, a hydroxyl group or a C^_ 4 alkoxy group. 

[0088] In an embodiment of the present invention, when -Y-Z- in formula (I), (I') and (III) is YZ 4 , YZ 5 , YZ 6 or YZ 7 
already defined, Z 4 and Z 5 are, for example, -NHCO-, -NHCONH-, -NH-COO-, -N(COR 1 )CO-, -NHS0 2 - or -S0 2 -, and 
preferably - NHCONH-, -NH-COO-, -NHS0 2 - or -S0 2 -; Z 6 and Z 7 are, for example, -NHCO-, -NHCONH-, -NHC(=NH) 
NH-, NHC(=N-CN)NH-, -NHCOO-, -S0 2 -, -S0 2 NH- or -NHS0 2 -, and preferably -NHCONH-, -NHC(=NH)NH-, NHC(=N- 
CN)NH-, -NHCOO-or -S0 2 NH-; 

R 1 may be , for example, a hydrogen atom, a heterocyclic alkyl group, a C-|_ 4 alkyl heterocyclic alkyl group, a hydroxy 
C-|_ 4 alkyl group, an amino group, a C-,_ 4 alkylamino group, a di(C-,_ 4 alkyl)amino group, an amino C^_ 4 alkyl group, a 
C-|_ 4 alkylamino C^_ 4 alkyl group, a di(C-,_ 4 alkyl)amino C^_ 4 alkyl group, a hydroxy C^_ 4 alkyl group, a phenyl group, a 
hydroxyl group or a C-|_ 4 alkyl group. 

[0089] In this specification, a "C-|_ 4 alkyl group" means a linear or branched alkyl group having 1 to 4 carbon atoms 
and, for example, methyl, ethyl, n-propyl, i-propyl, n-butyl, s-butyl, i-butyl, t-butyl are included. Examples of preferable 
C-|_ 4 alkyl group include a linear or branched alkyl group having 1 to 3 carbon atoms, and methyl and ethyl are particularly 
preferable. 

[0090] In this specification, a "C-|_ 6 alkyl group" means a linear or branched alkyl group having 1 to 6 carbon atoms 
and, for example, methyl, ethyl, n-propyl, i-propyl, n-butyl, s-butyl, i-butyl, t-butyl, n-pentyl, 3-methylbutyl, 2-methylbutyl, 

1- methylbutyl, 1-ethylpropyl, n-hexyl, 4-methylpentyl, 3-methylpentyl, 2-methylpentyl, 1 -methylpentyl, 3-ethylbutyl and 

2- ethylbutyl are included. Preferable C-|_ 6 alkyl group includes a C-,_ 4 alkyl group, for example, a linear or branched alkyl 
group having 1 to 3 carbon atoms, and methyl and ethyl are particularly preferable. 

[0091] In this specification, a "C 3 _ 8 cycloalkyl group" means a cyclic alkyl group having 3 to 8 carbon atoms. The C 3 . 8 
cycloalkyl group includes, for example, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl, and it is 
preferably cyclopropyl, cyclopentyl, cyclohexyl. 

[0092] In this specification, a "C-|_ 6 alkoxy group" means an alkyloxy group having a linear or branched alkyl group 
containing 1 to 6 carbon atoms as an alkyl moiety. The C-|_ 6 alkoxy group includes, for example, methoxy, ethoxy, n- 
propoxy, i-propoxy, n-butoxy, s-butoxy, i-butoxy, t-butoxy, n-pentoxy, 3-methylbutoxy, 2-methylbutoxy, 1-methylbutoxy, 
1-ethylpropoxy, n-hexyloxy, 4-methylpentoxy, 3-methylpentoxy, 2-methylpentoxy, 1-methylpentoxy, 3-ethylbutoxy, and 
it is preferably methoxy, ethoxy, n-propoxy, i-propoxy. 

[0093] In this specification, a "C 3 . 8 cycloalkyloxy group" means a cycloalkyloxy group having a cyclic alkyl group 
having 3 to 8 carbon atoms and includes, for example, cyclopropyloxy, cyclobutyloxy, cyclopentyloxy, cyclohexyloxy, 
cycloheptyloxy, cyclooctyloxy. 

[0094] In this specification, a "C 7 . 14 aralkyl" means an arylalkyl group containing an aryl group and having 7 to 14 
carbon atoms. The C 7 . 14 aralkyl includes, for example, benzyl, 1-phenethyl, 2-phenethyl, 1 -naphthylmethyl, 2-naphthyl- 
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methyl, and it is preferably benzyl. 

[0095] In this specification, a "C 7 _ 14 aralkyloxy" means an arylalkyloxy group containing an aralkyl group already 
defined and having 7 to 14 carbon atoms and means, for example, benzyloxy, 1 -phenethyloxy, 2-phenethyloxy, 1- 
naphthylmethyloxy, 2-naphthylmethyloxy. 

[0096] In this specification, an "aryl group" means an aryl group having an aromatic hydrocarbon ring having 6 to 10 
carbon atoms. The aryl group includes, for example, phenyl, 1-naphthyl and 2-naphthyl, and it is preferably phenyl. 
[0097] In this specification, an "aryloxy group" means an aryloxy group containing an aromatic hydrocarbon ring having 
6 to 1 0 carbon atoms already defined as an aryl moiety and includes, for example, phenoxy , 1 -naphthoxy and 2-naphthoxy. 
[0098] In this specification, a "heteroaryloxy group" means an heteroaryloxy group containing a 5- to 10-membered 
aromatic heterocyclic group containing one or more heteroatoms selected from oxygen atom, nitrogen atom and sulfur 
atom already defined as a heteroaryl moiety and includes, for example, furyloxy, thienyloxy, pyrrolyloxy, imidazolyloxy, 
pyrazolyloxy, oxazolyloxy, isoxazolyloxy, thiazolyloxy, isothiazolyloxy, oxadiazolyloxy, thiadiazolyloxy, triazolyloxy, tetra- 
zalyloxy, pyridyloxy, pyrimidinyloxy, pyrazinyloxy, pyridazinyloxy, indolyloxy, quinolinyloxy, isoquinolinyloxy. Preferable 
heteroaryloxy group is 5- to 6-membered heteroaryloxy group. 

[0099] In this specification, a "C-1.4 alkylamino group" means an alkylamino group having a linear or branched alkyl 
group containing 1 to 6 carbon atoms as an alkyl moiety. The C^_ 4 alkylamino group includes, for example, methylamino, 
ethylamino, n-propylamino, i-propylamino, n-butylamino, s-butylamino, i-butylamino and t-butylamino, and it is preferably 
methylamino or ethylamino. 

[0100] In this specification, a "di(C-,_ 4 alkyl)amino" means a dialkylamino group having linear or branched alkyl groups 
containing 1 to 6 carbon atoms as two alkyl moieties and the two alkyl moieties may be the same or different. The di 
(C-,_ 6 alkyl)amino includes, for example, dimethylamino, diethylamino, di-n-propylamino, di-i-propylamino, di-n-butylami- 
no, methyl-n-butylamino, methyl-s-butylamino, methyl-i-butylamino, methyl-t-butylamino, ethyl-n-butylamino, ethyl-s- 
butylamino, ethyl-i-butylamino, ethyl-t-butylamino, and it is preferably dimethylamino or diethylamino. 
[0101] The alkoxycarbonyl group includes a methoxycarbonyl group and an ethoxycarbonyl group, and a meth- 
oxycarbonyl group is preferable. The C 7 . 14 aralkyloxycarbonyl group includes a benzyloxycarbonyl group and a naph- 
thylmethyloxycarbonyl group, and a benzyloxycarbonyl group is preferable. 

[0102] In this specification, the halogen atom includes for example, a fluorine atom, a chlorine atom, bromine atom 
and an iodine atom. 

[0103] In this specification, a nitrogen-containing heterocyclic group means a heterocyclic group which may be com- 
pletely saturated, or may be partially or completely unsaturated and contains one nitrogen atom, and may contain one 
or more heteroatoms selected from an oxygen atom, a nitrogen atom and a sulfur atom, and includes, for example, 
azetidine, pyrrolidine, piperidine, piperazine, morpholine, and piperidine, piperazine and pyrrolidine are particularly pref- 
erable. 

[0104] In this specification, an "arylene group" means a 6-to 1 0-membered arylene group. The arylene group includes, 
for example, phenylene group and naphthylene group, and phenylene group is particularly preferable. 
[0105] In this specification, a "divalent 5- or 6-membered monocyclic heterocyclic group" means a group having two 
or more valences consisting of a 5- or 6-membered monocyclic heterocyclic group which may be an unsaturated or 
partially unsaturated or saturated or completely saturated aromatic or non-aromatic group and contains one or more 
heteroatoms independently selected from an oxygen atom, a nitrogen atom and a sulfur atom, and the monocyclic 
heterocyclic group constituting the divalent group includes, for example, unsaturated monocycle heterocyclic groups 
such as a pyrrole ring, a thiophene ring, a furan ring, a pyridine ring, a thiazole ring, a pyrazole ring, an indazole ring, 
an oxazole ring, an isoxazole ring, an imidazole ring, a triazole ring, a pyrimidine ring, an uridine ring, a pyrazine ring, 
a pyridazine ring; dihydro-compounds of these unsaturated monocycle heterocyclic groups (for example, a dihydropy- 
ridine ring, a dihydropyrazine ring, a dihydrofuran ring); tetrahydro-compounds of these unsaturated monocycle hete- 
rocyclic groups (for example, a tetrahydropyridine ring, atetrahydropyrazine ring, a tetrahydrofuran ring); and saturated 
monocycle heterocyclic groups such as a piperidine ring, a pyrrolidine ring, a piperazine ring, a morpholine ring, a 
thiomorpholine ring, and a piperidine ring and a pyridine ring are particularly preferable. 

[0106] In this specification, a "divalent 8- to 1 0-membered condensed heterocyclic group" means a group having two 
or more valences consisting of an 8- to 10-membered condensed heterocyclic group which may be an unsaturated or 
partially unsaturated or saturated or completely saturated aromatic or non-aromatic group and contains one or more 
heteroatoms independently selected from an oxygen atom, a nitrogen atom and a sulfur atom, and the condensed 
heterocyclic group constituting the divalent group includes, for example, unsaturated condensed heterocyclic groups 
such as an indole ring, a benzothiophene ring, a benzofuran ring, a quinoline ring, an isoquinoline ring, a benzothiazole 
ring, an isothiazole ring, a benzisothiazole ring, a benzoxazole ring, a benzisoxazole ring, a benzimidazole ring, a 
benzotriazole ring, a pyrrolopyridine; dihydro-compounds of these unsaturated condensed heterocyclic groups (for ex- 
ample, a dihydroindole ring, a dihydrobenzothiophene ring, a dihydrobenzofuran ring); tetrahydro-compounds of these 
unsaturated condensed heterocyclic groups (for example, atetrahydroquinoline ring); and a benzothiazole ring, an indole 
ring, a dihydroindole ring are particularly preferable and a benzothiazole ring is more preferable. 
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[0107] In this specification, a"nitrogen-containing heterocyclic group" means an 8- to 10-membered heterocyclic group 
which may be a completely saturated or partially or completely unsaturated aromatic or non-aromatic group and contains 
one or more heteroatoms independently selected from an oxygen atom, a nitrogen atom and a sulfur atom, and it is 
preferably a 4- to 7-membered heterocyclic group. Examples of the nitrogen-containing heterocyclic group include a 
pyrrolidine ring, a piperidine ring, a piperazine ring, a homopiperidine ring, a morpholine ring, a thiomorpholine ring, a 
pyrrole ring, an imidazole ring and a pyrazole ring, and a pyrrolidine ring, a piperidine ring, a piperazine ring and a 
morpholine ring are particularly preferable. 

[0108] In this specification, a "heterocyclic group" means a 4- to 7-membered heterocyclic group which may be a 
completely saturated or partially or completely unsaturated aromatic or non-aromatic group and contains one or more 
heteroatoms independently selected from an oxygen atom, a nitrogen atom and a sulfur atom, and includes, for example, 
azetidinyl, pyrrolidinyl, piperidyl, piperazinyl, pyrrolyl, imidazolyl, imidazolinyl, pyrazolyl, pyrazolinyl, oxazolinyl, morpholi- 
nyl, thiomorpholinyl, pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl, hexamethyleneimino, furyl, tetrahydrofuryl, thienyl, tet- 
rahydro thienyl, dioxolanyl, oxathiolanyly, dioxaneyl, and piperidyl, piperazinyl, morpholinyl, pyridyl, pyrazinyl, thienyl 
are particularly preferable. The binding position of the heterocyclic group is not limited in particular as long as it is a 
position on a carbon atom or nitrogen atom and it can be substituted. 

[0109] The pharmaceutically acceptable salts of the compound represented by formula (I) are pharmaceutically ac- 
ceptable salts which are produced by contacting the above compound with an acid or a base which can be used in the 
manufacture of drugs. Examples of such salts include hydrochloric acid salts, hydrobromic acid salts, hydroiodic acid 
salts, sulfuric acid salts, sulfonic acid salts, phosphoric acid salts, phosphonic acid salts; carboxylic acid salts such as 
acetic acid salts, citric acid salts, malic acid salts, salicylic acid salts; alkali metal salts such as sodium salts, potassium 
salts; alkaline earth metal salts such as magnesium salts, calcium salts; ammonium salts such as ammonium salts, 
alkylammonium salts, dialkylammonium salts, trialkylammonium salts, tetraalkylammonium salts, and other such salts. 
[01 1 0] The "prodrug" in the present invention means a derivative of a compound represented by formula (I) which can 
be converted into the compound represented by formula (I) or a pharmaceutically acceptable salt by enzymatic or non- 
enzymatic decomposition under a physiology condition. The prodrug may be inactive when it is administered to a patient, 
but it is converted into and present as a compound represented by formula (I) in a living body. The compounds of formula 
(I) may include those which act as a prodrug in themselves but the "prodrug" in the present invention include compounds 
further derived from the compound so that they may have more preferable properties as a drug. 
[0111] The "prodrug" of the present invention includes, for example: 

1 ) Compounds in which a hydroxyl group is protected by a protecting group when the compounds of formula (I) has 
a hydroxyl group in a molecule; 

2) Compounds in which an -NH- group or an amino group is protected by a protecting group when the compounds 
of formula (I) has such a group in a molecule; and 

3) Compounds in which a carboxy group is converted into an ester group or an amide group which may be substituted 
when the compounds of formula (I) has a carboxy group in a molecule. 

[0112] Examples of protecting group for a hydroxyl group in the prodrug of the present invention include -PO(OR 41 ) 
OR 42 , a C-|_ 6 alkylcarbonyl group, a C 3 . 8 cycloalkylcarbonyl group (wherein the C-,_ 6 alkylcarbonyl group and C 3 _ 8 cy- 
cloalkylcarbonyl group may be substituted by one or more substituents selected from a hydroxyl group, -NR 37 R 38 , an 
aryl group, a carboxy group, a C-|_ 6 alkoxycarbonyl group, a C-|_ 6 alkylaminocarbonyl group and di(C-,_ 6 alkyl)aminocar- 
bonyl group (wherein C,_ 6 alkylaminocarbonyl group and the di(C-,_ 6 alkyl)aminocarbonyl group may be substituted with 
one or more substituent selected from amino group, a C-|_ 6 alkylamino group and di(C-, _ 6 alkyl)amino group)), an aryl- 
carbonyl group and a 4-to 7-membered heterocyclic carbonyl group (wherein the arylcarbonyl group and the heterocyclic 
carbonyl group may be substituted by one or more substituents selected from a carboxy group, a C-|_ 6 alkoxycarbonyl 
group, a C-|_ 6 alkylcarbonyl group (wherein the C-|_ 6 alkoxycarbonyl group and the C-,_ 6 alkylcarbonyl group may be 
substituted by one or more substituents selected from a hydroxyl group, -NR 37 R 38 , a carboxy group and a hydroxyl 
group)); Here, R 37 and R 38 are each independently selected from a hydrogen atom, a C-|_ 8 alkyl group (wherein the alkyl 
group may be substituted by one or more substituents selected from a halogen atom, a hydroxyl group, a C-,_ 6 alkoxy 
group, an aryl group, an amino group, a C-,_ 6 alkylamino group and a di(C-,_ 6 alkyl)amino group), -S(0) n R 39 (wherein n 
is an integer selected from 1 or 2), a C-|_ 6 alkylcarbonyl group (wherein the C-|_ 6 alkylcarbonyl group may be substituted 
by one or more substituents selected from an amino group, a C,_ 6 alkylamino group, a di(C-,_ 6 alkyl)amino group, an 
aryl group), a C-|_ 6 alkylaminocarbonyl group, a C-|_ 6 alkoxycarbonyl group, aryl group and heteroaryl group; or R 37 and 
R 38 together with a nitrogen atom to which they bind may form a 4- to 7-membered heterocyclic group containing at 
least one nitrogen atom (wherein the heterocyclic group may be substituted by a hydroxyl group, a C-|_ 8 alkyl group 
(wherein the alkyl group may be substituted by a hydroxyl group, a C-|_ 8 alkoxy group, an aryl group), a C-|_ 8 alkoxy 
group (wherein the alkoxy group may be substituted by a hydroxyl group, a C-,_ 8 alkoxy group, an aryl group) or aryl 
group and heteroaryl group); 
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R 39 is selected from a hydrogen atom, a C-|_ 8 alkyl group (wherein the alkyl group may be substituted by one or more 
substituents selected from a hydroxyl group, a C-|_ 6 alkoxy group, an aryl C^_ 6 alkoxy group, an aryl group and a heteroaryl 
group), a C 2 _ 8 alkenyl group, a C 3 . 6 cycloalkyl group, an aryl group and a heteroaryl group; 

R 41 and R 42 are each independently selected from a hydrogen atom, an aryl C-|_ 6 alkyl group, a C|_ 8 alkyl group or a 
metal ion (for example, alkaline metal ions such as Li + , Na + , K + ). 

[0113] In addition, the protected hydroxyl group may be an ester of natural amino acids (that is, asparagine, aspartic 
acid, alanine, arginine, isoleucine, glycine, glutamine, glutaminic acid, cysteine, serine, tyrosine, tryptophan, threonine, 
valine, histidine, phenylalanine, proline, methionine, lysine and leucin) or an ester of a non-natural amino acid, an ester 
of a dipeptide, an ester of a tripeptide and an ester of a tetrapeptide. 

[01 1 4] Examples of protecting group for -NH- group or an amino group include aC^Cg alkylcarbonyl group, arylcarbonyl 
group, a heteroarylcarbonyl group, a C|-C 6 alkoxycarbonyl group, a C-|-C 6 alkylaminocarbonyl group, a di(C-|-C 6 alkyl) 
aminocarbonyl group, an aryl C-|-C 6 alkyl group, a heteroaryl C-,-C 6 alkyl group, an (aryl C-|-C 6 alkyl)aminocarbonyl 
group, -P(=0)(OH) 2 , -CH 2 OP(=0)(OH) 2 , a C-|-C 6 alkyl group, a C r C 6 alkylsulfonyl group. In addition, the protected 
-NH- group or amino group may be an amide of a natural or non-natural amino acid, an amide of dipeptide, an ester of 
tripeptide and an amide of tetrapeptide. 

[0115] In addition, an amino group may form a saturated or unsaturated heterocyclic group such as a phthalic acid 
imide group, a succinic acid imide group, a glutaric acid imide group, 1-pyrrolyl group by being protected. 
[01 1 6] When a carboxy group is converted into an ester group or an amide group which may be substituted, examples 
of the ester group include C-|-C 6 alkyl ester, aryl ester, heteroaryl ester, aryl C-|-C 6 alkyl ester, heteroaryl C r C 6 alkyl 
ester, C-,-C 6 alkoxy C-|-C 6 alkyl ester, aryloxy C-|-C 6 alkyl ester, aryl C-|-C 6 alkyloxy C-|-C 6 alkyl ester, hydroxy C-,-C 6 
alkyl ester, amino C-|-C 6 alkyl ester, C-|-C 6 alkylamino C-|-C 6 alkyl ester, a di(C-|-C 6 alkyl)amino C r C 6 alkyl ester. 
Preferable ester groups include a methyl ester group, an ethyl ester group, a 2-hydroxyethyl ester or a 2-(dimethylamino) 
ethyl ester group. 

[0117] The amide group is, for example, an amide group represented by -C(=<D)NR 71 R 72 and R 71 and R 72 can be 
each independently selected from, for example, a hydrogen atom, a C r C 6 alkyl group, an aryl group, a heteroaryl group, 
an aryl C-|-C 6 alkyl group, a heteroaryl C-|-C 6 alkyl group, a C-|-C 6 alkoxy C-|-C 6 alkyl group, an aryloxy C-|-C 6 alkyl 
group, an aryl C r C 6 alkyloxy C r C 6 alkyl group, a hydroxy C r C 6 alkyl group, an amino C r C 6 alkyl group, a C-,-C 6 
alkylamino C-|-C 6 alkyl group, a di(C-|-C 6 alkyl)amino C-,-C 6 alkyl group, a hydroxyl group, alkoxy group. Preferably R 71 
and R 72 are a methyl group, an ethyl group, a 2-hydroxyethyl group or a 2-(dimethylamino)ethyl group. 
[01 18] A solvate of a compound represented by formula (I) includes a compound in which molecules of a solvent that 
can be used in the manufacture of drugs are coordinated with the abovementioned compound. For example, such a 
solvate include a hydrate. 

[01 1 9] The compound of the present invention represented by general formula (I) is expected to act as an anti-androgen 
agent which is not associated with any appearance of androgen resistance due to long-term administration, and/or side 
effects such as toxicity or the like, and is expected to be useful as a therapeutic agent for the treatment of diseases such 
as prostate cancer, benign prostatic hypertrophy, male pattern baldness, sexual precociousness, acnevulgaris, sebor- 
rhea and hypertrichosis. Furthermore, if the compound of the present invention represented by general formula (I) is 
administered beforehand, it is expected that the onset of diseases such as prostate cancer, benign prostatic hypertrophy, 
male pattern baldness, sexual precociousness, acnevulgaris, seborrhea and hypertrichosis will be prevented or delayed. 
Accordingly, it is expected that the compound will also constitute a prophylactic agent for such diseases. 
[0120] The pharmaceutical composition of the present invention contains a compound represented by formula (I), or 
a salt, prodrug or solvate thereof, in an amount effective in treatment, and a pharmaceutical^ acceptable carrier. If 
necessary, this composition may contain other chemotherapeutic agents. For example, one or more agents selected 
from cell division inhibiting agents, alkylating agents, antimetabolic agents, intercalating antibiotics, growth factor inhib- 
iting agents, cell cycle inhibiting agents, enzymes, enzyme inhibitors, aromatase inhibitors, topoisomerase inhibitors, 
biological response modifiers, anti-hormone agents, anti-estrogen agents and anti-androgen agents. 
[01 21 ] The compound of the present invention represented by general formula (I) is expected to act as an anti-androgen 
agent which is not associated with any appearance of androgen resistance due to long-term administration, and/or side 
effects such as toxicity or the like, and is expected to be useful as a therapeutic agent for the treatment of diseases such 
as prostate cancer, benign prostatic hypertrophy, male pattern baldness, sexual precociousness, acnevulgaris, sebor- 
rhea and hypertrichosis. Furthermore, if the compound of the present invention represented by general formula (I) is 
administered beforehand, it is expected that the onset of diseases such as prostate cancer, benign prostatic hypertrophy, 
male pattern baldness, sexual precociousness, acnevulgaris, seborrhea and hypertrichosis will be prevented or delayed. 
Accordingly, it is expected that the compound will also constitute prophylactic agents for such diseases. 
[0122] The compound of the present invention represented by general formula (I), as well as a salt, prodrug and 
solvate thereof, can be administered orally or parenterally in the form of a pharmaceutical composition which also 
contains pharmaceutically acceptable additive agents such as carriers, excipients, binders, diluents, stabilizing agents, 
lubricants, flavoring agents, disintegrating agents, coating agents, coloring agents, antioxidants, buffering agents, aque- 
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ous solvents, oily solvents, isotonic agents, dispersing agents, preservatives, solubilizing agents, fluidizing agents, 
analgesic agents, pH adjusting agents, antiseptic agents, base agents and the like. Examples of the above pharmaceutical 
composition include granules, powder, tablets, hard capsules, soft capsules, syrup, emulsions, suspensions and the 
like as orally administered agents. Examples of parenteral formulations include injections such as subcutaneous injec- 
tions, intravenous injections, intramuscular injections, intra-abdominal injections and the like; transdermal administration 
formulations such as ointments, creams, lotions and the like; suppositories such as rectal suppositories, vaginal sup- 
positories and the like; nasal administration formulations; and other agents. These formulations can be manufactured 
by universally known methods that are commonly used in formulation processes. 

[0123] Examples of excipients that can be used in the present invention include sugars such as lactose, white sugar, 
glucose, D-mannitol, sorbit and the like; cellulose and cellulose derivatives such as crystalline cellulose, hydroxypropyl- 
cellulose, hydroxypropylmethyl cellulose, methylcellulose and the like; starch and starch derivatives such as corn starch, 
potato starch, a-starch, dextrin, (3-cyclodextrin, carboxymethylstarch sodium, hydroxypropylstarch and the like; silicates 
such as synthetic aluminum silicate, magnesium aluminum silicate, calcium silicate, magnesium silicate and the like; 
phosphates such as calcium phosphate and the like; carbonates such as calcium carbonate and the like; sulfates such 
as calcium sulfate and the like; tartaric acid, potassium hydrogentartarate, magnesium hydroxide and the like. 
[0124] Examples of binders that can be used include agar, stearyl alcohol, gelatin, traganth, polyvinyl alcohols, pol- 
yvinylpyrrolidones; cellulose and cellulose derivatives such as crystalline cellulose, hydroxypropylcellulose, hydroxypro- 
pylmethyl cellulose, methylcellulose and the like; starch and starch derivatives such as corn starch, potato starch, a- 
starch, dextrin, p-cyclodextrin, carboxymethylstarch sodium, hydroxypropylstarch and the like; sugars such as lactose, 
white sugar, glucose, D-mannitol, sorbit and the like; and other binders. 

[0125] Examples of stabilizing agents that can be used include hardened oils, sesame oil, sodium chondroitin sulfate, 
dibutylhydroxytoluene, adipic acid, ascorbic acid, L-ascorbic acid stearic acid esters, sodium L-ascorbate, L-aspartic 
acid, sodium L-aspartate, acetyltryptophan sodium, acetanalid, aprotinin liquid, aminoethysulfonic acid, aminoacetic 
acid, DL-alanine, L-alanine; para-oxybenzoic acid esters such as methylparaben, propylparaben and the like; alcohols 
such as chlorobutanol, benzyl alcohol, phenyl ethyl alcohol and the like; benzalkonium chloride; phenols such as phenol, 
cresol and the like; sorbic acid; sulfites such as sodium hydrogensulfite, sodium sulfite and the like; edetates such as 
sodium edentate, tetrasodium edentate and the like; and other stabilizing agents. 

[0126] Examples of lubricants that can be used include powdered gum Arabic, cacao butter, carmellose calcium, 
carmellose sodium, caropeptide, hydrated silicon dioxide, hydrated amorphous silicon oxide, dry aluminum hydroxide 
gel, glycerol, light liquid paraffin, crystalline cellulose, hardened oils, synthetic aluminum silicate, sesame oil, wheat 
starch, talc, macrogols, phosphoric acid; stearic acids such as stearic acid, calcium stearate, magnesium stearate and 
the like; waxes such as bleached beeswax, carnauba wax and the like; sulfates such as sodium sulfate and the like; 
silicates such as magnesium silicate, light amorphous silicic acid and the like; laurylsulfates such as sodium laurylsulfate 
and the like; and other lubricants. 

[0127] Examples of flavoring agents that can be used include ascorbic acid, L-aspartic acid, sodium L-aspartate, 
magnesium L-aspartate, aspartame, hydrangea tea, hydrangea tea extract, powdered hydrangea tea; aminoethylsulfonic 
acid, aminoacetic acid, DL-alanine, saccharine sodium, dl-menthol, l-menthols; sugars such as lactose, white sugar, 
glucose, D-mannitol and the like; and other taste enhancing agents. 

[0128] Examples of disintegrating agents that can be used include agar, gelatin, traganth, adipic acid, alginic acid, 
sodium alginate; cellulose and cellulose derivatives such as crystalline cellulose, hydroxypropylcellulose, hydroxypro- 
pylmethyl cellulose, methylcellulose and the like; carbonates such as calcium carbonate, sodium hydrogencarbonate, 
magnesium carbonate and the like; starch and starch derivatives such as corn starch, potato starch, a-starch, dextrin, 
(3-cyclodextrin, carboxymethylstarch sodium, hydroxypropylstarch and the like; and other agents. 
[0129] Examples of coating agents that can be used include shellac, polyvinylpyrrolidones, polyethylene glycols, 
macrogols, methacrylic acid copolymers, liquid paraffin, Eudragit; cellulose derivatives such as cellulose acetate, hy- 
droxypropylcellulose, cellulose acetophthalate, hydroxypropylmethylcellulose and the like; and other coating agents. 
[0130] Examples of coloring agents that can be used include indigo carmine, caramel, riboflavin and the like. 
[0131] Examples of buffering agents that can be used include aminoacetic acid, L-arginine, benzoic acid, sodium 
benzoate, ammonium chloride, potassium chloride, sodium chloride, dry sodium sulfite, dry sodium carbonate, dilute 
hydrochloric acid, citric acid, calcium citrate, sodium citrate, disodium citrate, calcium gluconate, L-glutamic acid, sodium 
L-glutamate, creatinine, chlorobutanol, crystalline sodium dihydrogenphosphate, disodium succinate, acetic acid, po- 
tassium acetate, sodium acetate, tartaric acid, sodium hydrogencarbonate, sodium carbonate, triethanolamine, lactic 
acid, sodium lactate liquid, glacial acetic acid, boric acid, maleic acid, citric anhydride, anhydrous sodium citrate, anhy- 
drous sodium acetate, anhydrous sodium carbonate, anhydrous sodium monohydrogenphosphate, anhydrous trisodium 
phosphate, anhydrous sodium dihydrogenphosphate, dl-malic acid, phosphoric acid, trisodium phosphate, sodium hy- 
drogenphosphate, dipotassium phosphate, potassium dihydrogenphosphate, sodium dihydrogenphosphate, sodium 
dihydrogenphosphate monohydrate and the like. 

[0132] Examples of aqueous solvents that can be used include distilled water, physiological saline, Ringer's solution 
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and the like. 

[0133] Examples of oily solvents that can be used include propylene glycol; vegetable oils such as olive oil, sesame 
oil, cottonseed oil, corn oil and the like; and other agents. 

[0134] Examples of isotonic agents that can be used include potassium chloride, sodium chloride, glycerol, sodium 
bromide, D-sorbitol, nicotinic acid amide, glucose, boric acid and the like. 

[01 35] Examples of dispersing agents that can be used include gum arabic, alginic acid propylene glycol ester, sorbitan 
sesquieoleate, D-sorbitol, traganth, methylcellulose, aluminum monostearate, aminoalkyl methacrylate copolymer RS, 
lactose, concentrated glycerol, propylene glycol, macrogols, sodium laurylsulfate; stearic acid and salts thereof such as 
calcium stearate, lead stearate, magnesium stearate and the like; and other dispersing agents. 
[0136] Examples of preservatives that can be used include benzalkonium chloride, benzethonium chloride, dry sodium 
sulfite, dry sodium sulfate, cresol, chlorocresol, dibutylhydroxytoluene, potassium sorbate, sodium dehydroacetate, 
phenol, formalin, phosphoric acid, gum benzoin, thymerosal, thymol, sodium dehydroacetate; alcohols such as chlorob- 
utanol, phenethyl alcohol, propylene glycol, benzyl alcohol and the like; para-oxybenzoic acid esters such as isobutyl 
para-oxybenzoate, ethyl para-oxybenzoate, methyl para-oxybenzoate and the like; and other preservatives. 
[0137] Examples of solubilizing agents that can be used include sodium benzoate, ethylenediamine, citric acid, sodium 
citrate, glycerol, sodium acetate, sodium salicylate, sorbitan sesquioleate, nicotinic acid amide, glucose, benzyl alcohol, 
polyvinylpyrrolidones, acetone, ethanol, isopropanol, D-sorbitol, sodium hydrogencarbonate, sodium carbonate, lactose, 
urea, white sugar and the like. 

[0138] Examples of fluidizing agents that can be used include hydrated silicon dioxide, talc, anhydrous ethanol, crys- 
talline cellulose, synthetic aluminum silicate, calcium hydrogenphosphate; stearic acid and salts of the same such as 
magnesium stearate and the like; and other agents. 

[0139] Examples of analgesic agents that can be used include benzalkonium chloride, caproin hydrochloride, mepryl- 
caine hydrochloride, lidocaine hydrochloride, lidocaine and the like. 

[0140] Examples of pH adjusting agents that can be used include hydrochloric acid, citric acid, succinic acid, acetic 
acid, boric acid, maleic acid, sodium hydroxide and the like. 

[0141] Examples of antiseptic agents that can be used include benzoicacid, sodium benzoate, cetylpyridinium chloride, 
salicylic acid, sodium salicylate, sorbic acid, potassium sorbate, thymol, methyl para-oxybenzoate, butyl para-oxyben- 
zoate and the like. 

[0142] Examples of base agents that can be used include glycerol, stearyl alcohol, polyethylene glycols, propylene 
glycol, cetanol, lard, white Vaseline, paraffin, bentonite, lanoline fatty acid isopropyl ester, Vaseline, polysorbates, mac- 
rogols, lauryl alcohol, sodium laurylsulfate, ethyl linolate, sodium hydrogenphosphate, rosin; vegetable oils such as olive 
oil, sesame oil, wheat germ oil and the like; and other base agents. 

[0143] The amount of the compound represented by general formula (I) in the pharmaceutical composition of the 
present invention varies according to the dosage form, but is preferably approximately 0.1 to 100 wt % based on the 
total amount of the pharmaceutical composition. The dose of the pharmaceutical composition of the present invention 
may vary over a wide range depending on the subject of administration (warm-blooded animals such as human), severity 
of the disease, age, sex, administration method, physician's diagnosis and the like. However, in regard to the dose of 
the compound represented by formula (I) for adults, it is preferable that the dose be approximately 0.1 to 500 mg/kg per 
day both in the case of oral administration and in the case of parenteral administration. The above dose is the value per 
unit weight of the object of administration. Furthermore, in the present invention, depending on the severity of the disease, 
judgment of the physician and the like, the above dose may be administered as one dose in a period ranging from one 
day to one month, or may be divided into several doses or more. 

<General Production Process> 

[0144] Compound 54 which is an intermediate for synthesizing a compound of the present invention can be produced 

by Method A shown below: 

[0145] 
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[Formula 22] 

Method A 



Q-NH 2 Q-NCS 

53 54 



[0146] wherein Q is the same as defined above. 

[0147] Compound 54 can be produced, for example, in accordance with a method of The Journal of Steroid Biochem- 
istry and Molecular Biology, Vol. 48, No. 1 , page 111-119, 1 994. 

[0148] Step A1 is achieved by reacting Compound 53 and thiophosgene in an inert solvent. There are no particular 
restrictions on the inert solvent used, as long as the solvent does not participate in the reaction. Examples of the solvent 
which can be used include halogen solvents such as dichloromethane, chloroform and carbon tetrachloride; ether type 
solvents such as diethyl ether, tetrahydrofuran, dioxane and dimethoxyethane; aromatic solvents such as benzene, 
toluene, xylene, quinoline, chlorobenzene; cyclohexane; dimethylsulfoxide; dimethylacetamide; dimethylimidazolidi- 
none; dimethylformamide; N-methylpyrrolidon; acetonitrile, and it is preferably dichloromethane, diethylether, tetrahy- 
drofuran, dioxane, etc. and more preferably tetrahydrofuran, etc. 

[0149] The reaction temperature varies depending on the type of solvent and the like, but it is ordinarily -30°C to 1 00°C, 
and preferably 0°C to 50°C. In addition, the reaction time varies depending on the reaction temperature and the like, but 
it is ordinarily from 10 minutes to 48 hours, and preferably from 30 minutes to 24 hours. 

[0150] Compound 55 which is an intermediate for synthesizing a compound of the present invention can be produced 

by Method B shown below: 

[0151] 

[Formula 23] 



Method B 

B1 

QHMH 2 Q-NCO 

53 55 

[0152] wherein Q is the same as defined above. 

[0153] Compound 55 can be produced, for example, in accordance with a method of The Journal of Steroid Biochem- 
istry and Molecular Biology, Vol. 48, No. 1 , page 55-60, 1 994. 

[0154] Step B1 is achieved by reacting Compound 53 and a reagent such as phosgene, diphosgene, triphosgene or 
carbonyldiimidazole (preferably, phosgene) in an inert solvent. There are no particular restrictions on the inert solvent 
used, as long as the solvent does not participate in the reaction. Examples of the solvent which can be used include 
halogen solvents such as dichloromethane, chloroform and carbon tetrachloride; ether type solvents such as diethyl 
ether, tetrahydrofuran, dioxane and dimethoxyethane; aromatic solvents such as benzene, toluene, xylene, quinoline, 
chlorobenzene; cyclohexane; dimethylsulfoxide; dimethylacetamide; dimethylimidazolidinone; dimethylformamide; N- 
methylpyrrolidon; acetonitrile; ethyl acetate, and it is preferably dichloromethane, diethylether, tetrahydrofuran, dioxane, 
toluene, ethyl acetate, etc. and more preferably tetrahydrofuran, toluene, ethyl acetate, etc. The reaction temperature 
varies depending on the type of solvent and the like, but it is ordinarily -30°C to 150°C, and preferably 0°C to 120°C. 
The reaction time varies depending on the reaction temperature and the like, but it is ordinarily from 10 minutes to 48 
hours, and preferably from 30 minutes to 24 hours. 

[0155] Compound 57 which is an intermediate for synthesizing a compound of the present invention can be produced 

by Method C shown below: 

[0156] 
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[Formula 24] 



Method C 



Q-NH 2 
53 



C1 



Q-NH 




57 



[0157] wherein Q is the same as defined above, and Ar represents an aromatic hydrocarbon group, and preferably a 
phenyl group, a p-nitrophenyl group, etc. 

[0158] Compound 57 can be produced, for example, in accordance with a method of Synthesis, page 1189-1194, 
1997. Step C1 is achieved by reacting Compound 53 and Compound 56 in an inert solvent. There are no particular 
restrictions on the inert solvent used, as long as the solvent does not participate in the reaction. Examples of the solvent 
which can be used include ether type solvents such as diethyl ether, tetrahydrofuran, dioxane and dimethoxyethane; 
halogen solvents such as dichloromethane and carbon tetrachloride; aromatic solvents such as benzene, toluene, 
xylene, quinoline, chlorobenzene; cyclohexane; dimethylsulfoxide; dimethylacetamide; dimethylimidazolidinone; dimeth- 
ylformamide; N-methylpyrrolidon; acetonitrile; ethyl acetate, and it is preferably dichloromethane, diethylether, tetrahy- 
drofuran, dioxane, toluene, ethyl acetate, etc. and more preferably tetrahydrofuran. 

[0159] Examples of the base used include amines such as triethylamine, diisopropylethylamine, 1 ,8-diazabicyclo 
[5.4.0]-7-undecene, pyridine, dimethylaminopyridine, pyrazine, carbonates such as sodium carbonate, potassium car- 
bonate, cesium carbonate, sodium hydrogen carbonate, potassium hydrogen carbonate, metal alkoxides such as sodium 
alkoxide, potassium t-butoxide, metal hydrides such as sodium hydride, potassium hydride, calcium hydride, alkyllithium 
such as methyllithium, ethyllithium, n-butyllithium, t-butyllithium, metal hydroxides such as lithium hydroxide, sodium 
hydroxide, potassium hydroxide, calcium hydroxide, barium hydroxide, cesium hydroxide, metal amides such as sodium 
amide, potassium bistrimethylsilylamide, sodium bistrimethylsilylamide, lithium diisopropylamide, and it is preferably 
amines such as triethylamine, diisopropylethylamine, 1 ,8-diazabicyclo[5.4.0]-7-undecene, pyridine, dimethylaminopyri- 
dine, pyrazine, etc. and more preferably triethylamine, diisopropylethylamine, pyridine, dimethylaminopyridine, etc. The 
reaction temperature varies depending on the type of solvent and the like, but it is ordinarily -30°C to 1 00°C, and preferably 
0°C to 50°C. The reaction time varies depending on the reaction temperature and the like, but it is ordinarily from 10 
minutes to 48 hours, and it is preferably from 30 minutes to 24 hours. 

[0160] Method D is a method for producing Compound 61 in which X 1 is O and X 2 is S and Compound 62 in which 
X 1 and X 2 are O among the compounds represented by general formula (I). 



[0161] 
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[Formula 25] 



Merhod D 



X COORc 
R 2V R 3 



58 



+ H 2 N-Y-Z-R 1 



59 



D1 



R*R 3 
RcOOC N-Y-Z-R 1 
H 

60 



Q-NCS 
54 



D2 



Q-N 




Y-Z-R 1 



D3 



QNCO 



55 



Q-N 




Y-Z-R 1 



D4 



62 




57 



[0162] wherein X represents a halogen atom, and Q, Y, Z, R 1 , R 2 , R 3 , Rc and Ar are the same as defined above; 
preferably Rc is not a hydrogen atom. 

[0163] Step D1 is a step to produce Compound 60 and it is achieved by reacting Compound 58 and Compound 59 
in the presence of a base in an inert solvent. There are no particular restrictions on the inert solvent used, as long as 
the solvent does not participate in the reaction. Examples of the solvent which can be used include ether type solvents 
such as diethyl ether, tetrahydrofuran, dioxane and dimethoxyethane; alcohol type solvents such as methanol, ethanol, 
n-propanol, i-propanol, n-butanol, s-butanol, t-butanol, pentanol, hexanol, cyclopropanol, cyclobutanol, cyclopentanol, 
cyclohexanol, ethylene glycol, 1 ,3-propanediol, 1 ,4-butanediol, 1 ,5-pentanediol; dimethylsulfoxide; dimethylformamide; 
dimethylacetamide; N-methylpyrrolidon, and it is preferably methanol, ethanol, n-butanol, dimethylacetamide, N-meth- 
ylpyrrolidon, etc. and more preferably methanol, ethanol, dimethylacetamide, etc. Examples of the base used include 
carbonates such as sodium carbonate, potassium carbonate, cesium carbonate, sodium hydrogen carbonate, potassium 
hydrogen carbonate, amines such as triethylamine, diisopropylethylamine, 1 ,8-diazabicyclo[5.4.0]-7-undecene, pyridine, 
dimethylaminopyridine, pyrazine, metal alkoxides such as sodium alkoxide, potassium t-butoxide, metal hydrides such 
as sodium hydride, potassium hydride, calcium hydride, alkyllithium such as methyllithium, ethyllithium, n-butyllithium, 
t-butyllithium, metal hydroxides such as lithium hydroxide, sodium hydroxide, potassium hydroxide, calcium hydroxide, 
barium hydroxide, cesium hydroxide, metal amides such as sodium amide, potassium bistrimethylsilylamide, sodium 
bistrimethylsilylamide, lithium diisopropylamide, and it is preferably carbonates such as sodium carbonate, potassium 
carbonate, cesium carbonate, sodium hydrogen carbonate, potassium hydrogen carbonate, amines such as triethyl- 
amine, diisopropylethylamine, 1 ,8-diazabicyclo[5.4.0]-7-undecene, pyridine, dimethylaminopyridine, pyrazine, etc. and 
more preferably carbonates such as sodium carbonate, potassium carbonate, cesium carbonate, sodium hydrogen 
carbonate, potassium hydrogen carbonate, etc. The reaction temperature varies depending on the type of solvent and 
the like, but it is ordinarily 0°C to 200°C, and it is preferably 10°C to 150°C. The reaction time varies depending on the 
reaction temperature and the like, but it is ordinarily from 10 minutes to 96 hours, and preferably from 30 minutes to 48 
hours. 

[0164] Step D2 is a step to produce Compound 61 and it is achieved by reacting Compound 60 and Compound 54 
in the presence of a base in an inert solvent. 

[0165] There are no particular restrictions on the inert solvent used, as long as the solvent does not participate in the 
reaction. Examples of the solvent which can be used include halogen solvents such as dichloromethane, carbon tetra- 
chloride and 1 ,2-dichloroethane; ether type solvents such as diethyl ether, tetrahydrofuran, dioxane and dimethox- 
yethane; aromatic solvents such as benzene, toluene, xylene, quinoline, chlorobenzene; cyclohexane; dimethylsulfoxide; 
dimethylacetamide; dimethylimidazolidinone; dimethylformamide; N-methylpyrrolidon; acetonitrile, and it is preferably 
halogen solvents such as dichloromethane, carbon tetrachloride and 1 ,2-dichloroethane; ether type solvents such as 
diethyl ether, tetrahydrofuran, dioxane and dimethoxyethane; aromatic solvents such as benzene, toluene, xylene, 



27 



EP 1 790 640 A1 



quinoline, chlorobenzene; dimethylacetamide; dimethylformamide; N-methylpyrrolidon, etc., more preferably 1 ,2-dichlo- 
roethane, tetrahydrofuran, toluene, etc. 

[0166] Examples of the base used include amines such as triethylamine, diisopropylethylamine, 1 ,8-diazabicyclo 
[5.4.0]-7-undecene, pyridine, dimethylaminopyridine, pyrazine, and it is preferably triethylamine, dimethylaminopyridine, 
etc. The reaction temperature varies depending on the type of solvent and the like, but it is ordinarily -30°C to 200°C, 
and preferably 20°C to 120°C. The reaction time varies depending on the reaction temperature and the like, but it is 
ordinarily from 10 minutes to 48 hours, and preferably from 30 minutes to 24 hours. 

[0167] Step D3 is a step to produce Compound 62 and it is achieved by reacting Compound 60 and Compound 55 
in the presence of a base in an inert solvent, and this step can be performed in the same way as Step D2 of Method D. 
[0168] Step D4 is another step to produce Compound 62 and it is achieved by reacting Compound 60 and Compound 
57 in the presence of a base in an inert solvent. There are no particular restrictions on the inert solvent used, as long 
as the solvent does not participate in the reaction. Examples of the solvent which can be used include halogen solvents 
such as dichloromethane, carbon tetrachloride and 1 ,2-dichloroethane; ether type solvents such as diethyl ether, tet- 
rahydrofuran, dioxane and dimethoxyethane; aromatic solvents such as benzene, toluene, xylene, quinoline, chloroben- 
zene; cyclohexane; dimethylsulfoxide; dimethylacetamide; dimethylformamide; N-methylpyrrolidon; acetonitrile, and it 
is preferably halogen solventssuch as dichloromethane, carbon tetrachloride and 1 ,2-dichloroethane; ethertype solvents 
such as diethyl ether, tetrahydrofuran, dioxane and dimethoxyethane; aromatic solvents such as benzene, toluene, 
xylene, quinoline, chlorobenzene; dimethylacetamide; dimethylformamide; N-methylpyrrolidon, etc., and more preferably 
1 ,2-dichloroethane, tetrahydrofuran, toluene, etc. 

[0169] Examples of the base used include amines such as triethylamine, diisopropylethylamine, 1 ,8-diazabicyclo 
[5.4.0]-7-undecene, pyridine, dimethylaminopyridine, pyrazine, carbonates such as sodium carbonate, potassium car- 
bonate, cesium carbonate, sodium hydrogen carbonate, potassium hydrogen carbonate, metal alkoxides such as sodium 
alkoxide, potassium t-butoxide, metal hydrides such as sodium hydride, potassium hydride, calcium hydride, alkyllithium 
such as methyllithium, ethyllithium, n-butyllithium, t-butyllithium, metal hydroxides such as lithium hydroxide, sodium 
hydroxide, potassium hydroxide, calcium hydroxide, barium hydroxide, cesium hydroxide, metal amides such as sodium 
amide, potassium bistrimethylsilylamide, sodium bistrimethylsilylamide, lithium diisopropylamide, and it is preferably 
triethylamine, dimethylaminopyridine, sodium bistrimethylsilylamide, etc. The reaction temperature varies depending on 
the type of solvent and the like, but it is ordinarily -30°C to 200°C, and preferably -1 0°C to 30°C. The reaction time varies 
depending on the reaction temperature and the like, but it is ordinarily from 1 0 minutes to 48 hours, and preferably from 
30 minutes to 24 hours. 

[0170] Method E is a method to produce Compound 67or Compound 68 in the following formula among the compounds 
represented by general formula (I): 



[0171] 
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[0172] wherein Ya' is selected from the following formulas: 
[0173] 



[Formula 27] 




Ya 11 Ya 12 Ya 13 



[0174] Yb' is selected from the following formulas: 
[0175] 



[Formula 28] 





[0176] 71 is -CO-, -COO-, -CONH- or -S0 2 -; R 1 , R 2 , R 3 , Ra, Q, X 1 , X 2 , X 3 , X 4 , X 5 , X 6 , X 7 , X 8 , X, n and E 2 are the 
same as defined above provided that R 1 is not a hydrogen atom. 

[0177] Step E1 is a step to produce Compound 67 or Compound 68 and it is achieved by reacting Compound 63 or 
Compound 64 and Compound 66 in the presence of a base in an inert solvent. There are no particular restrictions on 
the inert solvent used, as long as the solvent does not participate in the reaction. Examples of the solvent which can be 
used include halogen solvents such as dichloromethane, carbon tetrachloride and 1 ,2-dichloroethane; ether type solvents 
such as diethyl ether, tetrahydrofuran, dioxane and dimethoxyethane; aromatic solvents such as benzene, toluene, 
xylene, quinoline, chlorobenzene; cyclohexane; dimethylsulfoxide; dimethylacetamide; dimethylformamide; dimethylim- 
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idazolidinone; N-methylpyrrolidon; acetonitrile, and it is preferably halogen solvents such as dichloromethane, carbon 
tetrachloride and 1 ,2-dichloroethane; ether type solvents such as diethyl ether, tetrahydrofuran, dioxane and dimethox- 
yethane; dimethylacetamide; dimethylformamide; N-methylpyrrolidon, etc., and more preferably dichloromethane, tet- 
rahydrofuran, etc. 

[0178] Examples of the base used include amines such as triethylamine, diisopropylethylamine, 1 ,8-diazabicyclo 
[5.4.0]-7-undecene, pyridine, dimethylaminopyridine, pyrazine, and it is preferably triethylamine, pyridine, dimethylami- 
nopyridine, etc. The reaction temperature varies depending on the type of solvent and the like, but it is ordinarily -30°C 
to 200°C, and preferably -10°C to 80°C. The reaction time varies depending on the reaction temperature and the like, 
but it is ordinarily from 10 minutes to 48 hours, and preferably from 30 minutes to 24 hours. 

[01 79] Method F is a method to produce Compound 71 or Compound 72 in the following formula among the compounds 

represented by general formula (I): 

[0180] 
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[0181] wherein Ya', Yb', R 1 , R 2 , R 3 , Ra, Q, X, X 1 and X 2 are the same as defined above. 

[0182] Step F1 is a step to produce Compound 71 or Compound 72 and it is achieved by reacting Compound 70 or 
reactive derivatives thereof (acid halides (for example, Compound 69), mixed acid anhydride or active esters) and 
Compound 63 or Compound 64 or acid addition salts thereof in an inert solvent. 

[0183] This reaction is performed, for example, by an acid halide method, mixed anhydride method, active ester 
method or condensation method. The acid halide method is achieved by reacting Compound 70 with a halogenating 
agent (for example, thionyl chloride, oxalyl chloride, phosphorous pentachloride, etc.) in an inert solvent to produce an 
acid halide (for example, acid chloride such as Compound 69), and reacting the acid halide and Compound 63 or 
Compound 64 or the acid addition salt thereof in an inert solvent in the presence or absence of a base (preferably, in 
the presence of a base). Examples of the base used can include organic amines such as triethylamine, N-methylmor- 
pholine, pyridine, 4-dimethylaminopyridine, alkali metal bicarbonates such as sodium bicarbonate, potassium bicarbo- 
nate, alkali metal carbonates such as sodium carbonate, potassium carbonate and it is preferably an organic amine 
(particularly preferably, triethylamine). There are no particular restrictions on the inert solvent used, as long as the solvent 
does not participate in the reaction. Examples of the solvent which can be used include hydrocarbon solvents such as 
hexane, cyclohexane, benzene, toluene, xylene; halogen solvents such as dichloromethane, 1 ,2-dichloroethane and 
carbon tetrachloride; ether type solvents such as ether, tetrahydrofuran, dioxane; ketone solvents such as acetone; 
amide solvents such as N,N-dimethylacetamide, N,N-dimethylformamide, N-methyl-2-pyrrolidone; sulfoxide solvents 
such as dimethylsulfoxide, and it is preferably a hydrocarbon solvent, a halogen solvent or an ether type solvent and 
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more preferably an ether type solvent (particularly preferably, tetrahydrofuran). The reaction temperature may vary 
depending on the type of solvent and the like, but it is ordinarily - 20°C to 1 50°C both for the reaction of a halogenating 
agent with Compound 70 and the reaction of an acid halide with Compound 63 or Compound 64 or the acid addition 
salt thereof, and it is preferably -10°C to 50°C for the reaction of a halogenating agent with Compound 70, and 0°C to 
1 00°C for the reaction of an acid halide with Compound 63 or Compound 64 or the acid addition salt thereof. The reaction 
time varies depending on the reaction temperature and the like, but it is ordinarily from 1 5 minutes to 24 hours (preferably, 
from 30 minutes to 15 hours). 

[0184] The mixed anhydride method is achieved by reacting a C-,_ 6 alkyl halogenoformate (here, the C-|_ 6 alkyl means 
a linear or branched alkyl group containing 1 to 6 carbon atoms), a di(C-,_ 6 alkyl)cyanophosphoric acid or a diarylphos- 
phoryl azide and Compound 70 to produce a mixed acid anhydride and reacting the mixed acid anhydride and Compound 
63 or Compound 64 or the acid addition salt thereof. The reaction to produce a mixed acid anhydride is performed by 
reacting a C-|_ 6 alkyl halogenoformate such as methyl chloroformate, ethyl chloroformate, isobutyl chloroformate, hexyl 
chloroformate (preferably, ethyl chloroformate or isobutyl chloroformate), a di(C-,_ 6 alkyl)cyanophosphoric acid such as 
dimethylcyanophosphoric acid, diethylcyanophosphoric acid, dihexylcyanophosphoric acid or a diarylphosphoric acid 
azide such as diphenylphosphoric acid azide, a di(p-nitrophenyl)phosphoric acid azide, dinaphthylphosphoric acid azide 
(preferably, diphenylphosphoric acid azide) and Compound 70 and it is preferably performed in an inert solvent in the 
presence of a base. 

[0185] The base and inert solvent used are similar to those used by the acid halide method of the present process. 
The reaction temperature varies depending on the type of solvent and the like, but it is ordinarily -20°C to 50°C (preferably, 
0°C to 30°C). The reaction time varies depending on the reaction temperature and the like, but it is ordinarily from 15 
minutes to 24 hours (preferably, from 30 minutes to 15 hours). 

[0186] The reaction between the mixed acid anhydride and Compound 63 or Compound 64 or an acid addition salt 
is performed in an inert solvent in the presence or in the absence of a base (preferably, in the presence a base) and 
the base and inert solvent used are similar to those used by the acid halide method mentioned above. The reaction 
temperature varies depending on the type of solvent and the like, but it is ordinarily -20°C to 50°C (preferably, 0°C to 
30°C). The reaction time varies depending on the reaction temperature and the like, but it is ordinarily from 15 minutes 
to 24 hours (preferably, from 30 minutes to 15 hours). In addition, when a di(C-,_ 6 alkyl)cyano phosphoric acid or a 
diarylphosphoric acid azide is used in this method, Compound 70 and Compound 63 or Compound 64 or the acid addition 
salt thereof can be also directly reacted in the presence of a base. 

[0187] The active esterification method is achieved by reacting Compound 70 with an active esterification agent (for 
example, N-hydroxy compounds such as N-hydroxysuccinimide, N-hydroxybenzotriazole) in the presence of condensing 
agent (for example, dicyclohexylcarbodiimide, carbonyldiimidazole) to produce an active ester, and reacting this active 
ester with Compound 63 or Compound 64 or the acid addition salt thereof. The reaction to produce an active ester is 
preferably performed in an inert solvent, and the inert solvent used can be, for example, an ether type solvent such as 
ether, tetrahydrofuran, dioxane, dimethoxyethane, a halogen solvent such as carbon tetrachloride, dichloromethane, 
dimethylformamide, ethyl acetate, acetonitrile, etc. and it is preferably dichloromethane, acetonitrile, ethyl acetate, etc. 
[0188] The reaction temperature varies depending on the type of solvent, but it is ordinarily -20°C to 50°C (preferably, 
-1 0°C to 30°C) in the active esterification reaction, and -20°C to 50°C (preferably, -1 0°C to 30°C) in the reaction between 
the active ester compound and Compound 63 or Compound 64 or the acid addition salt thereof. The reaction time varies 
depending on the reaction temperature, but it is ordinarily from 15 minutes to 24 hours (preferably, from 30 minutes to 
15 hours) for the both reaction. 

[0189] The condensation method is performed by reacting Compound 70 and Compound 63 or Compound 64 or the 
acid addition salt thereof directly in the presence of a condensing agent [for example, dicyclohexylcarbodiimide, carb- 
onyldiimidazole, 1-(N,N-dimethylaminopropyl)-3-ethyl carbodiimide hydrochloride]. This reaction is performed similarly 
as the reaction to produce the above active ester. 

[01 90] Method G is a method to produce Compound 74 or Compound 75 in the following formula among the compounds 

represented by general formula (I): 

[0191] 
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[0192] wherein Ya', Yb', R 2 , R 3 , Ra, Ra 1 , Rb 1 , Q, X 1 and X 2 are the same as defined above. 

[0193] Step G1 is a process to produce Compound 74 or Compound 75 and is achieved by reacting Compound 63 
or Compound 64 with a carbamoylation agent in an inert solvent in the presence of or in the absence of an acid. Examples 
of carbamoylation agent include a C-|_ 6 alkylisocyanate, an aryl isocyanate, an N,N-di(C-,_ 6 alkyl)carbamoyl chloride. 
There are no particular restrictions on the inert solvent used, as long as the solvent does not participate in the reaction. 
Examples of the solvent which can be used include ether type solvents such as dietyl ether, tetrahydrofuran, dioxane, 
dimethoxyethane; halogen solvents such as dichloromethane, chloroform, carbon tetrachloride and 1 ,2-dichloroethane; 
aromatic solvents such as benzene, toluene, xylene, quinoline, chlorobenzene; cyclohexane; dimethylsulfoxide; dimeth- 
ylacetamide; dimethylimidazolidinone ; dimethylformamide; N-methylpyrrolidon; acetonitrile, and it is preferably ether 
type solvents such as diethylether, tetrahydrofuran, dioxane, dimethoxyethane; halogen solvents such as dichlorometh- 
ane, chloroform, carbon tetrachloride, 1 ,2-dichloroethane; dimethylacetamide; dimethylformamide; N-methylpyrrolidon; 
acetonitrile, etc., and more preferably tetrahydrofuran, dichloromethane, acetonitrile, etc. The reaction temperature 
varies depending on the type of solvent and the like, but it is ordinarily 0°C to 1 50°C, and preferably 1 0°C to 1 00°C. The 
reaction time varies depending on the reaction temperature and the like, but it is ordinarily from 1 0 minutes to 48 hours, 
and preferably from 20 minutes to 24 hours. 

[0194] Compound 74 or Compound 75 can be also produced by reacting Compound 63 or Compound 64 with a 
carbonylation agent to convert it into a compound to which a chlorocarbonyl group is introduced on a nitrogen atom or 
an isocyanate and then reacting with an amine (HNRa 1 Rb 1 ). The carbonylation agent used here is, for example, phos- 
gene, diphosgene, triphosgene, carbonyldiimidazole, etc. and it is preferably triphosgene. The base used is, for example, 
an amine such as triethylamine, diisopropylethylamine, 1 ,8-diazabicyclo[5.4.0]-7-undecene, pyridine, dimethylaminopy- 
ridine, pyrazine and it is preferably triethylamine, pyridine, dimethylaminopyridine, etc. There are no particular restrictions 
on the inert solvent used, as long as the solvent does not participate in the reaction, but, for example, it is ether type 
solvents such as diethylether, tetrahydrofuran, dioxane, dimethoxyethane; halogen solvents such as dichloromethane, 
chloroform, carbon tetrachloride, 1 ,2-dichloroethane; aromatic solvents such as benzene, toluene, xylene, quinoline, 
chlorobenzene; cyclohexane; dimethylsulfoxide; dimethylacetamide; dimethylimidazolidinone; dimethylformamide; N- 
methylpyrrolidone; acetonitrile, etc. and it is preferably ether type solvents such as diethylether, tetrahydrofuran, dioxane, 
dimethoxyethane; halogen solvents such as dichloromethane, chloroform, carbon tetrachloride, 1 ,2-dichloroethane; 
dimethylacetamide, dimethylformamide, N-methylpyrrolidone, etc. and more preferably dioxane, tetrahydrofuran, dichlo- 
romethane. The reaction temperature varies depending on the type of solvent and the like, but it is ordinarily -30°C to 
80°C, and preferably -10°C to 30°C. The reaction time varies depending on the reaction temperature and the like, but it 
is ordinarily from 10 minutes to 24 hours, and preferably from 20 minutes to 15 hours. 

[0195] In particular, the carbamoylation agent which is used for synthesizing Compound 74 or Compound 75 in which 
Ra 1 and Rb 1 are hydrogen atoms is, for example, sodium cyanate, potassium cyanate, cyanic acid, nitrourea, N-methyl- 
N-nitrosourea, urea, carbamoyl phosphate, and it is preferably sodium cyanate, potassium cyanate, nitrourea, etc. There 



32 



EP 1 790 640 A1 



are no particular restrictions on the inert solvent used on this occasion as long as the solvent does not participate in the 
reaction, but, for example, it is alcohols such as methanol, ethanol, n-propanol, i-propanol, n-butanol, sec-butanol, t- 
butanol, pentanol, hexanol, cyclopropanol; halogen solvents such as dichloromethane, chloroform, carbon tetrachloride; 
dimethylsulfoxide; dimethylacetamide; dimethylimidazolidinone; dimethylformamide; N-methylpyrrolidon; ethyl acetate; 

5 water; acetonitrile, etc. and it is preferably water, ethanol, chloroform, etc. The acid used is, for example, hydrochloric 
acid, sulfuric acid, acetic acid, trifluoroacetic acid, etc. and preferably hydrochloric acid, acetic acid, etc. Acid does not 
need to be used, but it is preferably used when the carbamoylation agent used is, for example, sodium cyanate, potassium 
cyanate. The reaction temperature varies depending on the type of solvent and the like, but it is ordinarily 0°C to 200°C, 
and it is preferably 10°C to 80°C. The reaction time varies depending on the reaction temperature and the like, but it is 

10 ordinarily from 10 minutes to 48 hours, and preferably from 30 minutes to 24 hours. 

[0196] In addition, it is possible in Step G1 to synthesize Compound 74 or Compound 75 in which Ra 1 and Rb 1 are 
hydrogen atoms by reacting Compound 63 or Compound 64 with trichloroacetyl isocyanate in an inert solvent, and by 
reacting the obtained product with neutral activated alumina and the like. There are no particular restrictions on the inert 
solvent used in the reaction of Compound 63 or Compound 64 with trichloroacetyl isocyanate as long as the solvent 

15 does not participate in the reaction, but, for example, it is aromatic solvents such as benzene, toluene, xylene, quinoline, 
chlorobenzene; halogen solvents such as dichloromethane, chloroform, carbon tetrachloride; ether type solvents such 
as diethylether, tetrahydrofuran, dioxane, dimethoxyethane; cyclohexane; dimethylsulfoxide; dimethylacetamide; 
dimethylimidazolidinone; dimethylformamide; N-methylpyrrolidon; acetonitrile, and it is preferably acetonitrile, toluene, 
dichloromethane, etc. The reaction temperature varies depending on the type of solvent and the like, but it is ordinarily 

20 o°C to 200°C, and preferably 10°C to 80°C. The reaction time varies depending on the reaction temperature and the 
like, but it is ordinarily from 10 minutes to 48 hours, and preferably from 30 minutes to 24 hours. 
[0197] There are no particular restrictions on the inert solvent used in the reaction with neutral activated alumina as 
long as the solvent does not participate in the reaction, but, for example, it is alcohols such as methanol, ethanol, n- 
propanol, i-propanol, n-butanol, sec-butanol, t-butanol, pentanol, hexanol, cyclopropanol; aromatic solvents such as 

25 benzene, toluene, xylene, quinoline, chlorobenzene; halogen solvents such as dichloromethane, chloroform, carbon 
tetrachloride; ether type solvents such as diethylether, tetrahydrofuran, dioxane, dimethoxyethane; cyclohexane; dimeth- 
ylsulfoxide; dimethylacetamide; dimethylimidazolidinone; dimethylformamide; N-methylpyrrolidon; acetonitrile; ethyl ac- 
etate, etc. and it is preferably methanol, chloroform, ethyl acetate, etc. The reaction temperature varies depending on 
the type of solvent and the like, but it is ordinarily 0°C to 200°C, and preferably 10°C to 80°C. The reaction time varies 

30 depending on the reaction temperature and the like, but it is ordinarily from 1 0 minutes to 48 hours, and preferably from 
30 minutes to 24 hours. 

[01 98] Method H is a method to produce Compound 78 or Compound 79 in the following formula among the compounds 

represented by general formula (I): 

[0199] 
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[0200] wherein Ya' , Yb', R 1 , R 2 , R 3 , Ra, Q, X 1 and X 2 are the same as defined above. When R 1 has a substituent 
selected from B, it may have a protecting group. 

[0201] In Step H1 , Compound 78 or Compound 79 can be synthesized by reacting Compound 63 or Compound 64 
and a carbonylation agent in an inert solvent in the presence of a base and then further reacting with Compound 77. 
[0202] There are no particular restrictions on the inert solvent used, as long as the solvent does not participate in the 
reaction, but, for example, it is ether type solvents such as diethylether, tetrahydrofuran, dioxane, dimethoxyethane; 
halogen solvents such as dichloromethane, carbon tetrachloride, 1 ,2-dichloroethane; aromatic solvents such as benzene, 
toluene, xylene, quinoline, chlorobenzene; cyclohexane; dimethylsulfoxide; dimethylacetamide; dimethylimidazolidi- 
none; dimethylformamide; N-methylpyrrolidon; acetonitrile, etc., and it is preferably ether type solvents such as dieth- 
ylether, tetrahydrofuran, dioxane, dimethoxyethane; halogen solvents such as dichloromethane, carbon tetrachloride, 
1 ,2-dichloroethane; dimethylacetamide; dimethylformamide; N-methylpyrrolidon, and more preferably dioxane, tetrahy- 
drofuran, dichloromethane, etc. 

[0203] The base used is, for example, amines such as triethylamine, diisopropylethylamine, 1 ,8-diazabicyclo[5.4.0]- 
7-undecene, pyridine, dimethylaminopyridine, pyrazine and it is preferably triethylamine, pyridine, dimethylaminopyrid- 
ine, etc. 

[0204] The carbonylation agent used is, for example, phosgene, diphosgene, triphosgene, carbonyldiimidazole, phenyl 
chloroformate or p-nitrophenyl chloroformate, etc. and it is preferably triphosgene, phenyl chloroformate or p-nitrophenyl 
chloroformate. The reaction temperature varies depending on the type of solvent and the like, but it is ordinarily -30°C 
to80°C, and preferably -1 0°Cto30 o Cfortheboth reaction. The reaction time varies depending on the reaction temperature 
and the like, but it is ordinarily from 10 minutes to 24 hours, and preferably from 20 minutes to 15 hours for the both 
reactions. 

[0205] Method J is a method to produce Compound 62 in which X 1 and X 2 is O among the compounds represented 

by general formula (I): 

[0206] 
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[Formula 32] 
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[0207] wherein Q, Y, Z, R 1 , R 2 and R 3 are the same as defined above. 

[0208] Step J1 is achieved by reacting Compound 61 with an oxidizing agent in the process to produce Compound 
62 in an inert solvent (either single solvent or plurally mixed solvent is used). 

[0209] There are no particular restrictions on the inert solvent used, as long as the solvent does not participate in the 
reaction, but, for example, it is halogen solvents such as dichloromethane, chloroform, carbon tetrachloride; ether type 
solvents such as diethylether, tetrahydrofuran, dioxane, dimethoxyethane; aromatic solvents such as benzene, toluene, 
xylene, quinoline, chlorobenzene; cyclohexane; dimethylsulfoxide; dimethylacetamide; dimethylimidazolidinone; dimeth- 
ylformamide; N-methylpyrrolidon; acetonitrile; water, and it is preferably a mixed solvent of carbon tetrachloride, ace- 
tonitrile and water, etc. 

[0210] The oxidizing agent used is not limited in particular, but, for example, it can be halogens such as chlorine, 
bromine, iodine, hypochlorous acid, sodium hypochlorite, potassium hypochlorite, potassium hypoiodite, sodium chlo- 
rate, potassium chlorate, sodium bromate, potassium bromate, sodium iodade, potassium iodate, perchloryl fluoride, 
orthoperiodic acid, sodium metaperiodate, potassium metaperiodate, N-bromoacetamide, N-bromosuccinimide, N- 
bromophthalimide, isocyanul chloride, isocyanul bromide, N-bromocaprolactam, 1 -chlorobenzotriazole, 1 ,3-dibromo- 
5,5-dimethylhydantoin, sodium N-chloro-p-toluene sulfonamide (ChloramineT), sodium N-chlorobenzenesulphonamide 
(chloramine B), t-butyl hypochlorite, t-butyl hypobromite, t-butyl hypoiodite, acetic acid iodosylbenzene, iodosylbenzene ; 
manganese compounds such as potassium permanganate, manganese dioxide, manganese acetate (III), tris (aceto- 
nylacetonite) manganese (III) (MTA), manganese sulfate (III), manganic pyrophosphate (III); chromates such as chromic 
oxide (IV), Jones reagent, Sarett reagent, Collins reagent, chromic acid t-butyl ester, potassium dichromate, Beckmann 
mixed solution, sodium dichromate, Kiliani reagent, chromyl chloride, chromyl acetate, pyridinium chlorochromate (PCC), 
pyridinium dichromate (PDC); lead compounds such as lead tetraacetate, lead tetrabenzoate, diachylon, lead oxide 
(iV), lead dioxide; mercury compounds such as mercuric acetate (II), mercuric trifluoroacetate (II), anhydrous mercury 
nitrate (II), mercury oxide (II); organic peroxides such as t-butyl perbenzoate, t-butyl peracetate, t-butylhydroperoxide, 
t-amyl hydroperoxide, dibenzoylperoxide, di-p-nitrobenzoylperoxide, di-p-chlorobenzoylperoxide; organic peracids such 
as perbenzoic acid, metachloroperbenzoic acid, p-nitroperbenzoic acid, monoperoxylphthalic acid, peroxyformic acid, 
peracetic acid, trifluoroperacetic acid, peroxyllauric acid, nitrogen oxide:nitric acid, nitrous acid, nitrosyl chloride, nitrous 
oxide, nitrogen trioxide, dinitrogen tetraoxide, potassium nitrosodisulfonate (Fremy salt), 

quinones such as 2,3-dichloro-5,6-dicyano-1 ,4-benzoquinone (DDQ), tetrachloro-1 ,2-benzoquinone (o-chloranil), tetra- 
chloro-1 ,4-benzoquinone (chloranil); alkyl nitrites such as ethyl nitrite, n-butyl nitrite, isoamyl nitrite; silver compounds 
such as silver oxide (I), silver nitrate, silver carbonate (Fetizon reagent), copper compounds such as copper (I) chloride, 
copper chloride (II), copper acetate, copper (II) oxide, copper sulfate - pyridine, iron compounds such as iron (III) chloride, 
potassium ferricyanide, iron (III) sulfate, ruthenium chloride (III) - sodium metaperiodate, hydrogen peroxide, dimethyl- 
sulfoxide, oxygen, etc. and it is preferably halogens such as chlorine, bromine, iodine, hypochlorous acid, sodium 
hypochlorite, potassium hypobromite, potassium hypoiodite, sodium chlorate, potassium chlorate, sodium bromate, 
potassium bromate, sodium iodate, potassium iodate, perchloryl fluoride, orthoperiodic acid, sodium metaperiodate, 
potassium metaperiodate, N-bromoacetamide, N-bromosuccinimide, N-bromophthalimide, isocyanul chloride, isocyanul 
bromide, N-bromocaprolactam, 1 -chlorobenzotriazole, 1 ,3-dibromo-5,5-dimethylhydantoin, sodium N-chloro-p-toluene 
sulfonamide (Chloramine T), sodium N-chlorobenzenesulphonamide (chloramine B), t-butyl hypochlorite, t-butyl hypo- 
bromite, t-butyl hypoiodite, acetic acid iodosylbenzene, iodosylbenzene, manganese compounds such as potassium 
permanganate, manganese dioxide, manganese acetate (III), tris (acetonylacetonite) manganese (III) (MTA), manga- 
nese sulfate (III), manganic pyrophosphate (III), ruthenium chloride (III) - sodium metaperiodate, hydrogen peroxide, 
dimethylsulfoxide, oxygen, etc. and it is more preferably potassium permanganate, ruthenium chloride (III) - sodium 
metaperiodate, hydrogen peroxide, dimethylsulfoxide, oxygen, etc. 
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[0211] The reaction temperature varies depending on the type of solvent and the like, but it is ordinarily -30°C to 100°C, 
and preferably 0°C to 50°C. The reaction time varies depending on the reaction temperature and the like, but it is ordinarily 
from 10 minutes to 48 hours, and preferably from 30 minutes to 24 hours. 

[021 2] Method K is a method to produce Compound 90 or Compound 91 in the following formula among the compounds 

represented by general formula (I); 

[0213] 



[Formula 33] 
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[0214] wherein L is a leaving group and includes, for example, halogen atoms such as a bromine atom, a chlorine 
atom, k is an integer from 1 to 5, and Ya', Yb', R 2 , R 3 , Ra, Ra 1 , Ra 2 , Q, X, X 1 and X 2 are the same as defined above, 
and Ra 1 and Rb 1 , as already defined, together with a nitrogen atom to which they bind form nitrogen-containing hete- 
rocyclic groups, for example, of the following formulas: 
[0215] 
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[Formula 34] 




Ra 




NH 




O 




COORa — N 




3 



J 



and the like. 



[0216] In Step K1 , Compound 86 or Compound 87 can be prepared by reacting Compound 63 or Compound 64 and 
Compound 85 in an inert solvent in the presence of a base. 

[0217] There are no particular restrictions on the inert solvent used, as long as the solvent does not participate in the 
reaction, but, for example, it is halogen solvents such as dichloromethane, carbon tetrachloride, 1 ,2-dichloroethane; 
ether type solvents such as diethylether,tetrahydrofu ran, dioxane, dimethoxyethane; aromatic solvents such as benzene, 
toluene, xylene, quinoline, chlorobenzene; cyclohexane; dimethylsulfoxide; dimethylacetamide; dimethylimidazolidi- 
none; dimethylformamide; N-methylpyrrolidon; acetonitrile, etc. and it is preferably halogen solvents such as dichlo- 
romethane, carbon tetrachloride, 1 ,2-dichloroethane ; ether type solvents such asdiethylether, tetrahydrofuran, dioxane, 
dimethoxyethane; dimethylacetamide; dimethylformamide; N-methylpyrrolidon, etc. and more preferably dichlorometh- 
ane, tetrahydrofuran, etc. 

[0218] The base used is, for example, amines such as triethylamine, diisopropylethylamine, 1 ,8-diazabicyclo[5.4.0]- 
7-undecene, pyridine, dimethylaminopyridine, pyrazine and it is preferably triethylamine, pyridine, dimethylaminopyrid- 
ine, etc. The reaction temperature varies depending on the type of solvent and the like, but it is ordinarily -30°C to 1 00°C, 
and preferably -10°C to 50°C. The reaction time varies depending on the reaction temperature and the like, but it is 
ordinarily from 10 minutes to 48 hours, and preferably from 30 minutes to 24 hours. 

[0219] Step K2 is a process to produce Compound 90 and Compound 91 and is achieved by reacting Compound 86, 
Compound 87 and Compound 88 with Compound 89 in an inert solvent in the presence of or in the absence of a base. 
There are no particular restrictions on the inert solvent used, as long as the solvent does not participate in the reaction, 
but, for example, it is halogen solvents such as dichloromethane, chloroform, carbon tetrachloride, 1 ,2-dichloroethane; 
ether type solvents such as diethylether, tetrahydrofuran, dioxane, dimethoxyethane; aromatic solvents such as benzene, 
toluene, xylene, quinoline, chlorobenzene; cyclohexane; dimethylsulfoxide; dimethylacetamide; dimethylimidazolidi- 
none; dimethylformamide; N-methylpyrrolidon; acetonitrile, etc. and preferably halogen solvents such as dichlorometh- 
ane, chloroform, carbon tetrachloride, 1 ,2-dichloroethane; ether type solvents such as diethylether, tetrahydrofuran, 
dioxane, dimethoxyethane; dimethylacetamide; dimethylformamide; N-methylpyrrolidon, etc. and more preferably dichlo- 
romethane, tetrahydrofuran, etc. The base used is, for example, amines such as triethylamine, diisopropylethylamine, 
1 ,8-diazabicyclo[5.4.0]-7-undecene, pyridine, dimethylaminopyridine, pyrazine and it is preferably triethylamine, pyridine, 
dimethylaminopyridine, etc. The reaction temperature varies depending on the type of solvent and the like, but it is 
ordinarily -30°C to 1 00°C, and preferably -1 0°C to 50°C. The reaction time varies depending on the reaction temperature 
and the like, but it is ordinarily from 10 minutes to 48 hours, and preferably from 30 minutes to 24 hours. 
[0220] Method L is a method to produce Compound 97 in the following formula among the compounds expressed in 
a general formula (I): 



[0221] 
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[Formula 35] 

Method L 
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[0222] wherein R 4 is an alkyl group which may be substituted, an arylalkyl group which may be substituted, a cycloalkyl 
group which may be substituted, a cycloalkyl alkyl group which may be substituted, Ya', R 2 , R 3 , Q, X 1 and X 2 are the 
same as defined above. 

[0223] In Step L1 , Compound 93 is produced by reacting Compound 98 prepared by reacting chlorosulfonyl isocyanate 
and t-butanol, and Compound 63 in an inert solvent in the presence of a base. 

[0224] There are no particular restrictions on the inert solvent used in the reaction to produce Compound 98, as long 
as the solvent does not participate in the reaction, but, for example, it is halogen solvents such as dichloromethane, 
carbon tetrachloride, 1 ,2-dichloroethane; ether type solvents such as diethylether, tetrahydrofuran, dioxane, dimethox- 
yethane; aromatic solvents such as benzene, toluene, xylene, quinoline, chlorobenzene; cyclohexane; dimethylsulfoxide; 
dimethylacetamide; dimethylimidazolidinone; dimethylformamide; N-methylpyrrolidon; acetonitrile, etc. and it is prefer- 
ably halogen solvents such as dichloromethane, carbon tetrachloride, 1 ,2-dichloroethane: ether type solvents such as 
diethylether, tetrahydrofuran, dioxane, dimethoxyethane; dimethylacetamide; dimethylformamide; N-methylpyrrolidon, 
etc. and more preferably dichloromethane, tetrahydrofuran, etc. 

[0225] The base used is, for example, amines such as triethylamine, diisopropylethylamine, 1 ,8-diazabicyclo[5.4.0]- 
7-undecene, pyridine, dimethylaminopyridine, pyrazine and it is preferably triethylamine, pyridine, dimethylaminopyrid- 
ine, etc. 

[0226] The inert solvent and the base used in the reaction of Compound 98 and Compound 63 are similar to those 
used in the reaction to produce Compound 98. The reaction temperature varies depending on the type of solvent and 
the like, but it is ordinarily -30°C to 100°C, and preferably -10°C to 50°C for the both reaction. The reaction time varies 
depending on the reaction temperature, but it is ordinarily from 5 minutes to 24 hours, and preferably from 1 0 minutes 
to 12 hours for the both reaction. 

[0227] Step L2 is a step to produce Compound 96 and, for example, can be performed by utilizing alkylation with an 
alkyl halide or Mitsunobu reaction using an alkyl alcohol. 
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[0228] Alkylation method is achieved by reacting Compound 93 and Compound 94 in an inert solvent in the presence 
of a base. There are no particular restrictions on the inert solvent used, as long as the solvent does not participate in 
the reaction, but, for example, it is ether type solvents such as diethylether, tetrahydrofuran, dioxane, dimethoxyethane; 
halogen solvents such as dichloromethane, carbon tetrachloride, 1 ,2-dichloroethane; aromatic solvents such as benzene, 
toluene, xylene, quinoline, chlorobenzene; cyclohexane; dimethylsulfoxide; dimethylacetamide; dimethylimidazolidi- 
none; dimethylformamide; N-methylpyrrolidon; acetonitrile, etc. and it is preferably ether type solvents such as diethyl- 
ether, tetrahydrofuran, dioxane, dimethoxyethane; dimethylacetamide, dimethylformamide; N-methylpyrrolidon, etc. and 
more preferably tetrahydrofuran, dimethylacetamide, dimethylformamide, etc. 

[0229] Examples of the base used include carbonates such as potassium carbonate, sodium carbonate, cesium 
carbonate, potassium hydrogen carbonate, sodium hydrogen carbonate; metal alkoxides such as sodium alkoxide, 
potassium t-butoxide; metal hydrides such as sodium hydride, potassium hydride, calcium hydride; alkyllithium such as 
methyllithium, ethyllithium, n-butyllithium, t-butyllithium; metal hydroxides such as lithium hydroxide, sodium hydroxide, 
potassium hydroxide, calcium hydroxide, barium hydroxide, cesium hydroxide; metal amides such as sodium amide, 
potassium bistrimethylsilylamide, sodium bistrimethylsilylamide, lithium diisopropylamide, amines such as triethylamine, 
diisopropylethylamine, 1 ,8-diazabicyclo[5.4.0]-7-undecene, pyridine, dimethylaminopyridine, and it is preferably carbon- 
ates such as potassium carbonate, sodium carbonate, cesium carbonate, potassium hydrogen carbonate, sodium hy- 
drogen carbonate; metal hydrides such as sodium hydride, potassium hydride, calcium hydride, etc. and more preferably 
potassium carbonate, sodium hydride, etc. The reaction temperature varies depending on the type of solvent and the 
like, but it is ordinarily -30°C to 1 00°C, and preferably 0°C to 50°C. The reaction time varies depending on the reaction 
temperature and the like, but it is ordinarily from 10 minutes to 48 hours, and preferably from 30 minutes to 24 hours. 
[0230] Using Mitsunobu reaction, alkylation can be performed by reacting Compound 93 and Compound 95 in an inert 
solvent in the presence of Mitsunobu reagent. There are no particular restrictions on the inert solvent used, as long as 
the solvent does not participate in the reaction, but, for example, it is ether type solvents such as diethylether, tetrahy- 
drofuran, dioxane, dimethoxyethane; aromatic solvents such as benzene, toluene, xylene, quinoline, chlorobenzene; 
halogen solvents such as dichloromethane, chloroform, carbon tetrachloride, 1 ,2-dichloroethane; cyclohexane; dimeth- 
ylsulfoxide; dimethylacetamide; dimethylimidazolidinone; dimethylformamide; N-methylpyrrolidon; acetonitrile, etc. and 
it is preferably ether type solvents such as diethylether, tetrahydrofuran, dioxane, dimethoxyethane; aromatic solvents 
such as benzene, toluene, xylene, quinoline, chlorobenzene, etc. and more preferably tetrahydrofuran, dimethoxyethane, 
benzene, toluene, etc. 

[0231] Examples of the Mitsunobu reagent include combinations of azodicarboxylic acids such as azodicarboxylic 
acid diethyl ester, azodicarboxylic acid dibenzyl ester, azodicarboxylic acid diisopropyl ester, azodicarboxylic acid dimeth- 
ylester, N,N,N',N'-tetraisopropylazodicarboxamide, 1 ,1 '-(azodicarbonyl)dipyridine, N,N,N',N'-tetramethylazodicarboxa- 
mide, 1 ,6-dimethyl-1 ,5,7-hexahydro-1 ,4,6,7-tetrazocine-2,5-dione,and phosphines such as triphenylphosphine, tri-n- 
octylphosphine, tri-n-hexylphosphine, tricyclohexylphosphine, tri-n-butylphosphine, dicyclohexylphenylphosphine, di- 
ethylphenylphosphine, 4-(dimethylamino)phenyl diphenylphosphine, diphenyl-2-pyridylphosphine or phosphoranes 
such as (cyanomethylene)tributylphosphorane, (cyanomethylene)trimethylphosphorane, and preferably, a combination 
of 1 ,6-dimethyl-1 ,5,7-hexahydro-1 ,4,6,7-tetrazocine-2,5-dione and tri-n-butylphosphine, (cyanomethylene)tributylphos- 
phorane, (cyanomethylene)trimethylphosphorane, etc. 

[0232] The reaction temperature varies depending on the type of solvent and the like, but it is ordinarily -30°C to 1 50°C, 
and preferably 0°C to 100°C. The reaction time varies depending on the reaction temperature and the like, but it is 
ordinarily from 10 minutes to 48 hours, and preferably from 30 minutes to 24 hours. 

[0233] Step L3 is a step to remove t-butoxycarbonyl group which is a protecting group for deprotection and to produce 
Compound 97, and it can be performed by methods well-known by those skilled in the art, for example, referring to 
"Protective Groups in Organic Synthesis 2nd edition", Theodora W. Green, John Wiley & Sons, Inc., 1991 , etc. 
[0234] Method M is a method to produce Compound 74 or Compound 75 in the following formula among the compounds 
represented by general formula (I): 
[0235] 
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[0236] wherein Ya', Yb', R 2 , R 3 , Ra, Ra 1 , Rb 1 , Q, X 1 and X 2 are the same as defined above. 

[0237] In Step M1 , Compound 74 or Compound 75 can be synthesized by reacting Compound 63 or Compound 64 
and a carbonylation agent and further reacting with Compound 89 in an inert solvent in the presence of a base. 
[0238] There are no particular restrictions on the inert solvent used, as long as the solvent does not participate in the 
reaction, but, for example, it is ether type solvents such as diethylether, tetrahydrofuran, dioxane, dimethoxyethane; 
halogen solvents such as dichloromethane, carbon tetrachloride, 1 ,2-dichloroethane; aromatic solvents such as benzene, 
toluene, xylene, quinoline, chlorobenzene; cyclohexane: dimethylsulfoxide; dimethylacetamide; dimethylimidazolidi- 
none; dimethylformamide; N-methylpyrrolidon ; acetonitrile, etc. and it is preferably ether type solvents such as dieth- 
ylether, tetrahydrofuran, dioxane, dimethoxyethane; halogen solvents such as dichloromethane, carbon tetrachloride, 
1 ,2-dichloroethane; dimethylacetamide, dimethylformamide, N-methylpyrrolidon, etc. and more preferably dioxane, tet- 
rahydrofuran, dichloromethane, etc. 

[0239] The base used is, for example, amines such as triethylamine, diisopropylethylamine, 1 ,8-diazabicyclo[5.4.0]- 
7-undecene, pyridine, dimethylaminopyridine, pyrazine and it is preferably triethylamine, pyridine, dimethylaminopyrid- 
ine, etc. 

[0240] The carbonylation agent used is, for example, phosgene, diphosgene, triphosgene, carbonyldiimidazole, phenyl 
chloroformate or p-nitrophenyl chloroformate, etc. and it is preferably triphosgene, phenyl chloroformate or p-nitrophenyl 
chloroformate, etc. The reaction temperature varies depending on the type of solvent and the like, but it is ordinarily 
both reaction, -30°C to 80°C, and preferably -1 0°C to 30°C. The reaction time varies depending on the reaction temperature 
and the like, but it is ordinarily from 1 0 minutes to 24 hours, and preferably from 20 minutes to 15 hours forthe both reaction. 
[0241] Compound 60 which is an intermediate for synthesizing a compound of the present invention can be also 
produced by Method N shown below: 
[0242] 



[Formula 37] 

Method N 



v pAAu mi R^R N2 R^R 3 

,*T , H 2 N-Y-Z-R 1 HOOC N-Y-Z-R 1 RcOOC N-Y-Z-R 1 

R R H RcOH H 

1 52 ^ 1 54 ®® 



[0243] wherein X, Y, Z, R 1 , R 2 R 3 and Rc are the same as defined above. 
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[0244] Step N1 is a step to produce Compound 1 53 and it is achieved by reacting Compound 1 52 and Compound 59 
in an inert solvent in the presence of a base. 

[0245] There are no particular restrictions on the inert solvent used, as long as the solvent does not participate in the 
reaction, but, for example, it is ether type solvents such as diethylether, tetrahydrofuran, dioxane, dimethoxyethane; 
halogen solvents such as dichloromethane, carbon tetrachloride, 1 ,2-dichloroethane; aromatic solvents such as benzene, 
toluene, xylene, quinoline, chlorobenzene; cyclohexane; dimethylsulfoxide; dimethylacetamide; dimethylimidazolidi- 
none; dimethylformamide; N-methylpyrrolidon; acetonitrile, etc. and it is preferably ether type solvents such as diethyl- 
ether, tetrahydrofuran, dioxane; dimethoxyethane: dimethylacetamide; dimethylformamide; N-methylpyrrolidon, etc. and 
more preferably dioxane, tetrahydrofuran, etc. 

[0246] The base used is, for example, amines such as triethylamine, diisopropylethylamine, 1 ,8-diazabicyclo[5.4.0]- 
7-undecene, pyridine, dimethylaminopyridine, pyrazine and it is preferably triethylamine, diisopropylethylamine, pyridine, 
dimethylaminopyridine, etc. 

[0247] The reaction temperature varies depending on the type of solvent and the like, but it is ordinarily 0°C to 1 00°C, 
and preferably 10°C to 70°C. The reaction time varies depending on the reaction temperature and the like, but it is 
ordinarily from 10 minutes to 24 hours, and preferably from 20 minutes to 15 hours. 

[0248] Step N2 is a step to produce Compound 60 and is achieved by reacting Compound 1 53 or the reactive derivative 
thereof (acid halide, mixed acid anhydride or active ester) and Compound 154 in an inert solvent or alternatively it is 
achieved by reacting Compound 153 and a diazoalkane compound. 

[0249] This reaction is performed, for example, by an acid halide method, mixed anhydride method, active ester 
method or condensation method. The acid halide method is achieved by reacting Compound 153 with a halogenating 
agent (for example, thionyl chloride, oxalyl chloride, phosphorous pentachloride, etc.) in an inert solvent to produce an 
acid halide, and reacting the acid halide and Compound 1 54 in an inert solvent (or using Compound 1 54 itself as a solvent). 
[0250] There are no particular restrictions on the inert solvent used, as long as the solvent does not participate in the 
reaction. Examples of the solvent which can be used include hydrocarbon solvents such as hexane, cyclohexane, 
benzene, toluene, xylene; halogen solvents such as dichloromethane, 1 ,2-dichloroethane and carbon tetrachloride; 
ether type solvents such as ether, tetrahydrofuran, dioxane; ketone solvents such as acetone; amide solvents such as 
N,N-dimethylacetamide, N,N-dimethylformamide, N-methyl-2-pyrrolidone; sulfoxide solvents such as dimethylsulfoxide, 
and it is preferably a hydrocarbon solvent, a halogen solvent or an ether type solvent and more preferably an ether type 
solvent (particularly preferably, tetrahydrofuran). 

[0251] The reaction temperature may vary depending on the type of solvent and the like, but it is ordinarily -20°C to 
150°C and preferably 0°C to 100°C both for the reaction of a halogenating agent with Compound 153 and the reaction 
of an acid halide with Compound 1 54. The reaction time varies depending on the reaction temperature and the like, but 
it is ordinarily from 15 minutes to 100 hours (preferably, from 30 minutes to 80 hours). 

[0252] The mixed anhydride method is achieved by reacting a C-,_ 6 alkyl halogenoformate (here, the C-|_ 6 alkyl means 
a linear or branched alkyl group containing 1 to 6 carbon atoms), a di(C-, _ 6 alkyl)cyanophosphoric acid or a diarylphos- 
phoryl azide and Compound 1 53 to produce a mixed acid anhydride and reacting the mixed acid anhydride and Compound 
154. The reaction to produce a mixed acid anhydride is performed by reacting a C-,_ 6 alkyl halogenoformate such as 
methyl chloroformate, ethyl chloroformate, isobutyl chloroformate, hexyl chloroformate (preferably, ethyl chloroformate 
or isobutyl chloroformate) and Compound 1 53 and it is preferably performed in an inert solvent in the presence of a base. 
[0253] The base and inert solvent used are similar to those used by the acid halide method of the present process. 
The reaction temperature varies depending on the type of solvent and the like, but it is ordinarily -20°C to 50°C (preferably, 
0°C to 30°C). The reaction time varies depending on the reaction temperature and the like, but it is ordinarily from 15 
minutes to 24 hours (preferably, from 30 minutes to 15 hours). 

[0254] The reaction between the mixed acid anhydride and Compound 154 is performed in an inert solvent in the 
presence or in the absence of a base (preferably, in the presence a base) and the base and inert solvent used are similar 
to those used by the acid halide method mentioned above. The reaction temperature varies depending on the type of 
solvent and the like, but it is ordinarily -20°C to 50°C (preferably, 0°C to 30°C). The reaction time varies depending on 
the reaction temperature and the like, but it is ordinarily from 15 minutes to 24 hours (preferably, from 30 minutes to 15 
hours). 

[0255] The active esterification method is achieved by reacting Compound 153 with active esterification agent (for 
example, N-hydroxy compounds such as N-hydroxysuccinimide, N-hydroxybenzotriazole) in the presence of condensing 
agent (for example, dicyclohexylcarbodiimide, carbonyldiimidazole) to produce an active ester, and reacting this active 
ester with Compound 1 54. The reaction to produce active ester is preferably performed in an inert solvent, and the inert 
solvent used can be, for example, an ether type solvent such as ether, tetrahydrofuran, dioxane, dimethoxyethane, a 
halogen solvent such as carbon tetrachloride, dichloromethane, dimethylformamide, ethyl acetate, acetonitrile, etc. and 
it is preferably dichloromethane, acetonitrile, ethyl acetate, etc. The reaction temperature varies depending on the type 
of solvent, but it is ordinarily -20°C to 50°C (preferably, -10°C to 30°C) in the active esterification reaction, and -20°C to 
50°C (preferably, -10°C to 30°C) in the reaction between the active ester compound and Compound 154. The reaction 
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time varies depending on the reaction temperature, but it is ordinarily from 15 minutes to 24 hours (preferably, from 30 
minutes to 15 hours) for the both reaction. 

[0256] The condensation method is performed by reacting Compound 1 53 and Compound 1 54 directly in the presence 
of a condensing agent [for example, dicyclohexylcarbodiimide, carbonyldiimidazole, 1 -(N,N-dimethylaminopropyl)-3- 
ethyl carbodiimide hydrochloride]. This reaction is performed similarly as the reaction to produce the above active ester 
[0257] There are no particular restrictions on the inert solvent used in the reaction of Compound 1 53 and a diazoalkane 
compound, as long as the solvent does not participate in the reaction, but, for example, it is ether type solvents such 
as diethylether, tetrahydrofuran, dioxane, dimethoxyethane; halogen solvents such as dichloromethane, carbon tetra- 
chloride, 1 ,2-dichloroethane; aromatic solvents such as benzene, toluene, xylene, quinoline, chlorobenzene; cyclohex- 
ane; dimethylsulfoxide; dimethylacetamide; dimethylimidazolidinone; dimethylformamide; N-methylpyrrolidon; ace- 
tonitrile, etc. and it is preferably ether type solvents such as diethylether, tetrahydrofuran, dioxane, dimethoxyethane; 
halogen solvents such as dichloromethane, carbon tetrachloride, 1 ,2-dichloroethane, etc. and more preferably diethyl- 
ether, dichloromethane, etc. 

[0258] The reaction temperature varies depending on the type of solvent and the like, but it is ordinarily 0°C to 1 00°C, 
and preferably 10°C to 70°C. The reaction time varies depending on the reaction temperature and the like, but it is 
ordinarily from 5 minutes to 24 hours, and preferably from 10 minutes to 15 hours. 

[0259] Method O is a method to produce Compound 73 in the following formula among the compounds expressed in 

a general formula (I): 

[0260] 
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X COX 01 H 02 

V + Q-NH 2 °V X — 

H R 2 R 3 HsN-Y-Z-R 1 
155 53 158 59 



9 H , 03 VjR 3 



H R 2 R 3 Y N Y-Z~& 



157 



X 2 

73 



[0261] wherein Q, X, Y, Z, R 1 , R 2 and R 3 are the same as defined above. 

[0262] Step 01 is a step to produce Compound 156 and is achieved by reacting Compound 155 and Compound 53 
in an inert solvent in the presence of a base. 

[0263] There are no particular restrictions on the inert solvent used, as long as the solvent does not participate in the 
reaction, but, for example, it is ether type solvents such as diethylether, tetrahydrofuran, dioxane, dimethoxyethane; 
halogen solvents such as dichloromethane, carbon tetrachloride, 1 ,2-dichloroethane; aromatic solvents such as benzene, 
toluene, xylene, quinoline, chlorobenzene; cyclohexane; dimethylsulfoxide; dimethylacetamide : dimethylimidazolidi- 
none; dimethylformamide; N-methylpyrrolidon; acetonitrile, etc. and it is preferably ether type solvents such as diethyl- 
ether, tetrahydrofuran, dioxane, dimethoxyethane; halogen solvents such as dichloromethane, carbon tetrachloride, 
1 ,2-dichloroethane, etc. and more preferably diethylether, dichloromethane, etc. 

[0264] Examples of the base used include metal alkoxides such as sodium alkoxide, potassium t-butoxide; metal 
hydrides such as sodium hydride, potassium hydride, calcium hydride; alkyllithium such as methyllithium, ethyllithium, 
n-butyllithium, t-butyllithium ; metal hydroxides such as lithium hydroxide, sodium hydroxide, potassium hydroxide, cal- 
cium hydroxide, barium hydroxide, cesium hydroxide; metal amides such as sodium amide, potassium bistrimethylsily- 
lamide, sodium bistrimethylsilylamide, lithium diisopropylamide, carbonates such as potassium carbonate, sodium car- 
bonate, amines such as triethylamine, diisopropylethylamine, 1 ,8-diazabicyclo[5.4.0]-7-undecene, pyridine, dimethyl- 
aminopyridine, pyrazine, etc. and it is preferably carbonates such as potassium carbonate, sodium carbonate, amines 
such as triethylamine, diisopropylethylamine, 1 ,8-diazabicyclo[5.4.0]-7-undecene, pyridine, dimethylaminopyridine, 
pyrazine, etc. and more preferably potassium carbonate, diisopropylethylamine, etc. 

[0265] The reaction temperature varies depending on the type of solvent and the like, but it is ordinarily 0°C to 1 00°C, 
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and preferably 10°C to 70°C. The reaction time varies depending on the reaction temperature and the like, but it is 
ordinarily from 5 minutes to 24 hours, and preferably from 10 minutes to 18 hours. 

[0266] Step 02 is a step to produce Compound 157 and is achieved by reacting Compound 156 and Compound 59 
in an inert solvent in the presence of a base. 

[0267] There are no particular restrictions on the inert solvent used, as long as the solvent does not participate in the 
reaction, but, for example, it is ether type solvents such as diethylether, tetrahydrofuran, dioxane, dimethoxyethane; 
halogen solvents such as dichloromethane, carbon tetrachloride, 1 ,2-dichloroethane; aromatic solvents such as benzene, 
toluene, xylene, quinoline, chlorobenzene; cyclohexane; dimethylsulfoxide; dimethylacetamide; dimethylimidazolidi- 
none; dimethylformamide; N-methylpyrrolidon; acetonitrile, etc. and it is preferably ether type solvents such as diethyl- 
ether, tetrahydrofuran, dioxane, dimethoxyethane; halogen solvents such as dichloromethane, carbon tetrachloride, 
1 ,2-dichloroethane, etc. and more preferably tetrahydrofuran, etc. 

[0268] Examples of the base used include metal alkoxides such as sodium alkoxide, potassium t-butoxide; metal 
hydrides such as sodium hydride, potassium hydride, calcium hydride; metal hydroxides such as lithium hydroxide, 
sodium hydroxide, potassium hydroxide, calcium hydroxide, barium hydroxide, cesium hydroxide; metal amides such 
as sodium amide, potassium bistrimethylsilylamide, sodium bistrimethylsilylamide, lithium diisopropylamide, carbonates 
such as potassium carbonate, sodium carbonate, amines such as triethylamine, diisopropylethylamine, 1 ,8-diazabicyclo 
[5.4.0]-7-undecene, pyridine, dimethylaminopyridine, pyrazine, etc. and it is preferably metal alkoxides such as sodium 
alkoxide, potassium t-butoxide, metal hydrides such as sodium hydride, potassium hydride, calcium hydride, etc. and 
more preferably sodium hydride, etc. 

[0269] The reaction temperature varies depending on the type of solvent and the like, but it is ordinarily 0°C to 1 00°C, 
and preferably 10°C to 70°C. The reaction time varies depending on the reaction temperature and the like, but it is 
ordinarily from 5 minutes to 24 hours, and preferably from 10 minutes to 10 hours. 

[0270] Step 03 is a step to produce Compound 73 and is achieved by reacting Compound 1 57 and thiocarbonylation 
agent in an inert solvent in the presence of a base. 

[0271] There are no particular restrictions on the inert solvent used, as long as the solvent does not participate in the 
reaction, but, for example, it is ether type solvents such as diethylether, tetrahydrofuran, dioxane, dimethoxyethane; 
halogen solvents such as dichloromethane, carbon tetrachloride, 1 ,2-dichloroethane; aromaticsolventssuch as benzene, 
toluene, xylene, quinoline, chlorobenzene; cyclohexane; dimethylsulfoxide; dimethylacetamide; dimethylimidazolidi- 
none; dimethylformamide; N-methylpyrrolidon; acetonitrile, etc. and it is preferably ether type solvents such as diethyl- 
ether, tetrahydrofuran, dioxane, dimethoxyethane; halogen solvents such as dichloromethane, carbon tetrachloride, 
1 ,2-dichloroethane, etc. and more preferably tetrahydrofuran, etc. 

[0272] Examples of the base used include metal alkoxides such as sodium alkoxide, potassium t-butoxide; metal 
hydrides such as sodium hydride, potassium hydride, calcium hydride; metal hydroxides such as lithium hydroxide, 
sodium hydroxide, potassium hydroxide, calcium hydroxide, barium hydroxide, cesium hydroxide; metal amides such 
as sodium amide, potassium bistrimethylsilylamide, sodium bistrimethylsilylamide, lithium diisopropylamide, carbonates 
such as potassium carbonate, sodium carbonate, amines such as triethylamine, diisopropylethylamine, 1 ,8-diazabicyclo 
[5.4.0]-7-undecene, pyridine, dimethylaminopyridine, pyrazine, etc. and it is preferably metal alkoxides such as sodium 
alkoxide, potassium t-butoxide, metal hydrides such as sodium hydride, potassium hydride, calcium hydride, etc. and 
more preferably sodium hydride, etc. 

[0273] The carbonylation agent used is, for example, phenyl chloroformate, phosgene, diphosgene, triphosgene, 
carbonyldiimidazole, etc. 

[0274] The thiocarbonylation agent used is, for example, phenyl chlorothionoformate, thiophosgene, thiocarbonyldi- 
imidazole, etc. and it is preferably phenyl chlorothionoformate. 

[0275] The reaction temperature varies depending on the type of solvent and the like, but it is ordinarily 0°C to 1 00°C, 
and preferably 10°C to 70°C. The reaction time varies depending on the reaction temperature and the like, but it is 
ordinarily from 5 minutes to 24 hours, and preferably from 10 minutes to 10 hours. 

[0276] Method P is a method to produce Compound 161 or Compound 162 in the following formula among the 

compounds expressed in a general formula (I): 

[0277] 
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[Formula 39] 



Method P 



x 1 



"Kf R R 3 

Q-N I 

Ya' — H 
63 



x 2 



or 



X 1 R 2 

% Yb'- 
X 2 

64 



-NH 

I 

Ra 



r 



pi 



N 



.,,Boc 
N 

JL r Boc 
N 
H 

158 



V 



X 1 R 2 

x 2 Ya '~ 
159 



or 



X 1 R 2 

Q-N J 
X 2 



.Boc 



Boc 



N 



Yb 1 — N- 



160 



Ra 



.Boc 

N 
H 



.Boc 




[0278] wherein Ya', Yb', R 2 , R 3 , Ra, Q, X 1 and X 2 are the same as defined above. 

[0279] Step P1 is a step to produce Compound 159 or Compound 160 and is achieved by reacting Compound 63 or 
Compound 64 and Compound 158 in an inert solvent in the presence of acid. 

[0280] There are no particular restrictions on the inert solvent used, as long as the solvent does not participate in the 
reaction, but, for example, it is ether type solvents such as diethylether, tetrahydrofuran, dioxane, dimethoxyethane; 
halogen solvents such as dichloromethane, chloroform, carbon tetrachloride, 1 ,2-dichloroethane; aromatic solvents such 
as benzene, toluene, xylene, quinoline, chlorobenzene; cyclohexane; dimethylsulfoxide; dimethylacetamide; dimethyl- 
imidazolidinone; dimethylformamide; N-methylpyrrolidon; acetonitrile, etc. and it is preferably ether type solvents such 
as diethylether, tetrahydrofuran, dioxane, dimethoxyethane; halogen solvents such as dichloromethane, chloroform, 
carbon tetrachloride, 1 ,2-dichloroethane; dimethylacetamide, etc. and more preferably dimethylacetamide, etc. 
[0281] Examples of the acid used include mineral acids such as hydrochloric acid, hydrobromic acid, hydroiodic acid, 
sulfuric acid, phosphoric acid, organic acids such as formic acid, acetic acid, oxalic acid, maleic acid, fumaric acid, 
methanesulfonic acid, trifluoromethane sulfonic acid, benzenesulfonic acid, p-toluenesulfonic acid, succinic acid, malonic 
acid, citric acid, gluconic acid, mandelic acid, benzoic acid, salicylic acid, trifluoroacetic acid, tartaric acid, propionic acid, 
a glutaric acid, and it is preferably acetic acid, trifluoroacetic acid, etc. 

[0282] The reaction temperature varies depending on the type of solvent and the like, but it is ordinarily 0°C to 1 00°C, 
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and preferably 10°C to 70°C. The reaction time varies depending on the reaction temperature and the like, but it is 
ordinarily from 5 minutes to 24 hours, and preferably from 10 minutes to 10 hours. 

[0283] Step P2 is a step to remove t-butoxycarbonyl group which is a protecting group for deprotection and to produce 
Compound 161 or Compound 162, and it can be performed by methods well-known by those skilled in the art, for 
example, referring to "Protective Groups in Organic Synthesis 2nd edition", Theodora W. Green, John Wiley & Sons, 
Inc., 1991 , etc. 

[0284] Method Q is a method to produce Compound 164 or Compound 165 in the following formula among the 

compounds expressed in a general formula (I): 

[0285] 

[Formula 40] 



Method Q 




[0286] wherein Ya', Yb', R 1 , R 2 , R 3 , Q,X 1 and X 2 are the same as defined above provided that R 1 here not a hydrogen 
atom nor a hydroxyl group and may have a protecting group when R 1 contains a substituent selected from B. 
[0287] Step Q1 is a step to produce Compound 1 64 or Compound 1 65 and is achieved by reacting Compound 63 or 
Compound 64 and Compound 163 in an inert solvent in the presence of a base. 

There are no particular restrictions on the inert solvent used, as long as the solvent does not participate in the reaction, 
but, for example, it is ether type solvents such as diethylether, tetrahydrofuran, dioxane, dimethoxyethane; halogen 
solvents such as dichloromethane, carbon tetrachloride, 1 ,2-dichloroethane; aromatic solvents such as benzene, toluene, 
xylene, quinoline, chlorobenzene; cyclohexane; dimethylsulfoxide; dimethylacetamide; dimethylimidazolidinone; dimeth- 
ylformamide; N-methylpyrrolidon; acetonitrile, etc. and it is preferably halogen solvents such as dichloromethane, carbon 
tetrachloride, 1 ,2-dichloroethane; ether type solvents such as diethylether, tetrahydrofuran, dioxane, dimethoxyethane; 
dimethylacetamide; dimethylformamide; N-methylpyrrolidon, etc. and more preferably dichloromethane, tetrahydrofuran, 
etc. 

[0288] The base used is, for example, amines such as triethylamine, diisopropylethylamine, 1 ,8-diazabicyclo[5.4.0]- 
7-undecene, pyridine, dimethylaminopyridine, pyrazine and it is preferably triethylamine, pyridine, dimethylaminopyrid- 
ine, etc. The reaction temperature varies depending on the type of solvent and the like, but it is ordinarily -30°C to 1 00°C, 
and preferably -10°C to 50°C. The reaction time varies depending on the reaction temperature and the like, but it is 
ordinarily from 10 minutes to 48 hours, and preferably from 30 minutes to 24 hours. 

[0289] When there are groups necessary for protection and deprotection in each step of above Method A to Method 
Q, protection and deprotection can be performed for each group by methods well-known in the art. For example, "Pro- 
tective Groups in Organic Synthesis 2nd edition", Theodora W. Green, John Wiley & Sons, Inc., 1991, etc. can be 
referred to for peroming protection and deprotection. 
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[0290] The production process of the compounds of the present invention is not limited to the processes mentioned 
above. For example, the compounds of the present invention can be synthesized by appropriately combining steps 
contained in Method A to Method Q. 



[0291] Preferred examples of the present invention will be described in detail below. However, the present invention 
is not limited to these examples. 

[0292] NMR was measured using a nuclear magnetic resonance apparatus Mercury 300 (manufactured by varian), 
ECP-400 (manufactured by JEOL) or EX 270 (manufactured by JEOL). Further, mass analysis was performed using a 
mass analysis apparatus LCQ Classic (manufactured by Thermo Electron), ZQ2000 (manufactured by Waters), 
QP5050A (manufactured by Shimadzu Corporation). Further, Rf values in thin-layer chromatography were measured 
using a silica gel plate Silica gel 60 F 254 (manufactured by Merck) or NH plate (manufactured by Fuji Silysia Chemical). 
In addition, as for LC/MS, measurement of retention time (hereinbelow also abbreviated as RT) and mass spectrometry 
were performed by the following device and analysis conditions. Measurement was performed in condition Afor Examples 
1 to 82 and 84 to 95, and in condition B for Example 83. 



[0293] System: LC/PDA/MS[HP1 1 00 (manufactured by AgilentTechnologies)/TSP UV6000 (manufactured by 
ThermoElectron)/LCQCIassic] 

Column: CadenzaCD-C1 83.0x30 mm(manufactured by Imtakt) 

Column temperature: 35°C 

Flow rate: 1 mL/min 

Mobile phase A: H 2 0 (0.05% TFA) 

Mobile phase B: MeCN (0.05% TFA) 

Gradient method: %B; 5 - 1 00 (for 9.5 min) - 1 00 (for 2.5 min) 
PDA range: 210-400 nm 
Amount of injection: 5 [lL 



[0294] System: LC/PDA[Alliance 2690 (manufactured by Waters )/2,996(manufactu red by Waters)] 
Column: Inertsil ODS-3 4.6X150 mm (manufactured by GLScience) Column temperature : Room temperature 
Flow rate: 1 mL/min 

Mobile phase A : H 2 0 (10 mM AcONH 4 ) 
Mobile phase B : MeOH 

Gradient method: %B; 5-5(1 minute) - 1 00 (1 9 minutes) - 1 00 
(5 minutes) 

PDA range: 230-400 nm 
Amount of injection: 10 jjlL 



EXAMPLES 



Condition A 



Condition B 



[Example 1] 



[0295] 



[Formula 41] 




[0296] (Stepl) 
[0297] 
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[ Formula 42] 

Br^COOMe + h^-QJ* 
1 2 

[0298] Compound 2 (5.0 g) was dissolved in methanol (20 ml_), and added with Compound 1 (10.5 g) and sodium 
hydrogen carbonate (4.9 g) and the mixture was stirred at 100°C under Ar atmosphere in a sealed tube for 36 hours. 
After standing to cool, the reaction solution was filtered and the filtrate was concentrated under reduced pressure and 
was purified by silica gel column chromatography (eluent, ethyl acetate) to obtain 2.2 g (yield 28%) of the target compound 
(Compound 3). 

[0299] 1 H-NMR (270MHz, CDCI 3 ) 5: 1 .25 (3H, t, J=7.1 Hz), 1 .31 (6H, s), 1 .60-1 .80 (4H, m), 2.45-2.60 (1 H, m), 2.70-2.88 
(2H, m), 3.70 (3H, s), 3.95-4.20 (3H, m), 4.1 1 (2H, q, J=7.1 Hz). 
[0300] Rf value (silica gel plate, eluent; Ethyl acetate): 0.37. 

(Step 2) 

[0301] 



/— s OEt 
MeOOC H-< INK 
H w O 



[Formula 43] 

3 3 4 F 3 C S l^N T OEt 

5 o 



[0302] Compound 3 (2.2 g) was dissolved in 1 ,2-dichloroethane (81 ml_), added with Compound 4 (2.1 g) and dimeth- 
ylaminopyridine (1 .48 g) and the mixture was stirred under nitrogen atmosphere at 100°C for one hour. After standing 
to cool, the reaction solution was diluted with dichloromethane, washed with 1 0% citric acid aqueous solution and brine, 
dried over magnesium sulphate, filtered, concentrated under reduced pressure and purified by silica gel column chro- 
matography (eluent, hexane:ethyl acetate = 1 :2) to obtain 3.47 g (yield 91%) of the target compound (Compound 5). 
[0303] 1 H-NMR (270MHz, CDCI 3 ) 5: 1 .28 (3H, t, J=7.1 Hz), 1 .64 (6H, s), 1 .78-1 .90 (2H, m), 2.55-2.90 (4H, m), 4.1 0-4.45 
(5H, m), 7.72 (1 H. dd, J=1 .7, 8.2Hz), 7.84 (1 H, s), 7.95 (1 H, d, J=8.2Hz). 
[0304] MS(ESI)m/z:468.9([M+H]+). 

[0305] Rf value (silica gel plate, eluent; hexane:ethyl acetate = 1 :2): 0.38. 

[0306] The following compounds were synthesized by a method similar to that in Example 1 . 

[0307] 



[Table 1] 



Example No. 


Structure 


Data 


2 


\ ^ 

c s i 1 

0 


MS(ESI) m/z: 435.0 ([M+H]+) 
RT: 5.99 min 


3 


. ° j 

Cl s k^N v ,OEt 
0 


MS(ESI) m/z: 449.1 ([M+H]+) 
RT: 6.17 min 



47 



EP 1 790 640 A1 



[0308] [Example 4] 
[0309] 



[Formula 44] 

O 

7 0 



[0310] (Stepl) 
[0311] 



[Formula 45] 

O , O 



5 6 6 



[0312] Compound 5 (3.47 g) was dissolved in dioxane (100 ml_), added with 10 N hydrochloric acid (200 ml_) and 
heated to reflux overnight. After standing to cool, the reaction solution was added with 10N aqueous sodium hydroxide 
while ice-cooled to to make the pH of the reaction solution to about 10. Extracted with ethyl acetate, the organic layer 
was washed with brine, dried over magnesium sulphate, filtered and concentrated under reduced pressure, and purified 
by silica gel column chromatography (eluent, chloroform:methanol:aqueous ammonia =10:1 :0.1) to obtain 2.2 g (yield 
75%) of the target compound (Compound 6). 

[0313] 1 H-NMR (270MHz, CDCI 3 ) 5: 1.64 (6H, s), 1.75-1.90 (2H, m), 2.60-2.80 (4H, m), 3.18-3.32 (2H, m), 4.00-4.18 
(1 H, m), 7.73 (1 H, dd, J=1 .7, 8.2Hz). 7.84 (1 H, s), 7.94 (1 H, d, J=8.2Hz). 
[0314] MS(ESI)m/z:397.1([M+H] + ). 

[0315] Rf value (an NH plate, eluent; chloroform:methanol = 30:1): 0.52. 

[0316] (Step 2) 

[0317] 



[Formula 46] 



O 



6 




Compound 6 (36 mg) was dissolved in dichloromethane (1 ml_) and added with acetyl chloride (0.0077 mL) and triethyl- 
amine (0.015 mL) under nitrogen atmosphere and the mixture was stirred for one hour. The reaction solution was 
concentrated under reduced pressure, and the obtained residual substance was add with ethyl acetate, washed with 
1 0% citric acid aqueous solution, a saturated sodium hydrogen carbonate aqueous solution and brine, dried with anhy- 
drous magnesium sulphate, filtered, concentrated under reduced pressure, and purified by thin layer chromatography 
(silica gel plate, eluent; chloroform:methanol =20: 1 ) to obtain 30 mg (yield 76%) of the target compound (Compound 7). 
[0318] Rf value (silica gel plate, eluent; 
chloroform:methanol = 20:1): 0.32. 

[0319] 1 H-NMR (270MHz, CDCI 3 ) 5: 1.64 (6H, s), 1.82-1.98 (2H, m), 2.14 (3H, s), 2.52-2.88 (3H, m), 3.09-3.21 (1H, 
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m), 3.92-4.02 (1H, m), 4.08-4.25 (1H, m), 4.80-4.90 (1H, m), 7.72 (1H, dd, J=1.7, 8.1Hz), 7.84 (1H, split s), 7.95 (1H, 
d, J=8.1Hz). 

[0320] MS(ESI)m/z:439.1 ([M+H] + ). 

[0321] The following compounds were synthesized by a method similar to that in Example 4. 
[0322] 



[Table 2] 



Example No. 


Structure 


Data 


5 


6% 


Rf value (silica gel plate, eluent; hexane:ethyl acetate =1 :2): 0.3 
MS(ESI) m/z: 489.0 ([M+H]+) 


6 


y m 


MS(ESI) m/z: 405.1 ([M+H]+) RT: 4.79 min 1 


7 


/ fill 

CI s f s 


MS(ESI) m/z: 41 9.1 ([M+H] + ) RT:5.19 min 


8 




MS(ESI) m/z: 469.2 ([M+H]+) RT: 6.00 min 


9 


£ u.. ^ 
4 


MS(ESI) m/z: 455.1 ([M+H]+) RT: 5.64 min 



[0323] The following compounds were synthesized from Compound 5 by a method similar to Step 1 of Example 23 

and Example 4. 

[0324] 

[Table 3] 



Example No. 


Structure 


Data 


10 


"^R'r-G .... 

0 0 


MS(ESI) m/z: 487.1 ([M+H]+) RT: 5.52 min 


11 


»1 


MS(ESI) m/z: 467.2 ([M+H]+) RT: 5.59 min 
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(continued) 



Example No. 


Structure 


Data 


12 


0 

Cl 0 Li 

V s - 

0 


MS(ESI) mlz: 41 7.2 ([M+H] + ) 
RT: 4.72 min 



[0325] The following compounds were synthesized by a method similar to Step 2 of Example 4 from Compound 33. 
[0326] 



[Table 4] 



Example No. 


Structure 


Data 


13 


f 3 c o f!^ c| 


mp: 155-157°C 

Rf value (silica gel plate, eluent; chloroform:methanol =1 00:1 ): 0.35 
1 H NMR (CDCI 3 ) 6: 1 .35 (3H, t, J=7 Hz),1 .61 (6H, s), 4.25 (2H, q, 
J=7 Hz), 6.97 (1 H. dd, J=8, 2 Hz),7.23 (1 H, s), 7.47 (1 H, d, J=8 Hz), 
7.94 (1 H, d, J=8 Hz),8.03 (1 H, d, J=8 Hz),8.1 8 (1 H, s), 8.29 (1 H, s) 
MS(ESI) m/z: 495 ([M+H]+) 



[0327] [Example 14] 
[0328] 



[Formula 47] 




[0329] Compound 6 (20 mg) was dissolved in dimethylformamide (1 ml_) and added with Compound 46 (0.0066 ml_), 
1-hydroxybenzotriazole monohydrate (9.3 mg) and 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride (11.7 
mg) at 0°C and the mixture was stirred for 10 minutes at 0°C and for four hours at room temperature. The reaction 
solution was added with 1 0% citric acid aqueous solution, and the mixture was extracted with chloroform, and the organic 
layer was washed with 1 0% citric acid aqueous solution, a saturated sodium hydrogen carbonate aqueous solution and 
brine, dried with sodium sulphate, filtered, concentrated under reduced pressure, and purified by thin layer chromatog- 
raphy (silica gel plate, eluent; chloroform:methanol =100:1) to obtain 4.6 mg (yield 19%) of the target compound (Com- 
pound 35). 

[0330] 1 H-NMR (270MHz, CDCI 3 ) 5: 0.99 (6H, d, J=6.4Hz), 1 .63 (6H, s), 1 .80-1 .95 (2H, m), 2.07-2.28 (3H, m), 2.50-2.85 
(3H, m), 3.03-3.15 (1H, m), 3.99-4.25 (2H, m), 4.80-4.93 (1H, m), 7.71 (1H, split d, J=8.3Hz), 7.83 (1H, split s), 7.95 
(1H, d, J=8.3Hz). 

[0331] MS(ESI)m/z:481 .0([M+H] + ). 
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[Example 15] 
[0332] 



[Formula 48] 




3 CX<r NHAc 



[0333] (Step 1) 
[0334] 



[Formula 49] 



H 2 N^> S + Et ° 2C A ~ " ^ X^ S > 2 

8 9 10 



[0335] A mixture of Compound 8 (28.1 g), Compound 9 (76 ml_) and sodium carbonate (54 g) in N,N-dimethylacetamide 
(200 ml_) was heated to reflux under nitrogen atmosphere at 120°C for 17 hours. It was cooled to room temperature, 
added with ethyl acetate and filtered and the solvent was concentrated under reduced pressure. Furthermore, it was 
added with water, extracted with ethyl acetate and dried with anhydrous magnesium sulphate. The residue obtained by 
concentrating under reduced pressure was purified by silica gel column chromatography (ethyl acetate: n-hexane =1 : 
1 -1 :0) to obtain 47.5 g (yield 1 00%) of the target compound (Compound 1 0). 

[0336] 1 H-NMR (DMSO-d 6 ) 5: 7.30 (1H, d), 7.26 (1H, s), 6.81 (1H, d), 6.47 (1H, q), 5.22 (2H, s), 4.20-4.08 (2H, m), 
1.59 (6H, s), 1.28-1.21 (3H, m). 

(Step 2) 

[0337] 



[Formula 50] 

N^NHAc 

11 




[0338] Compound 1 0 (45.7 g) and pyridine (27 g) were dissolved in dichloromethane (438 mL) under nitrogen atmos- 
phere and the mixture was cooled to -1 0°C, slowly added with acetyl chloride (20. Og) and the mixture was stirred at 0°C 
for one hour. It was added with a saturated sodium hydrogen carbonate aqueous solution and the mixture was extracted 
with dichloromethane, washed with brine and concentrated under reduced pressure after drying with anhydrous mag- 
nesium sulphate. The obtained residue was recrystallized in diethyl ether to obtain 37 g (yield 68%) of the target compound 
(Compound 11). 
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[0339] 1 H-NMR (DMSO-d 6 ) 5: 12.12 (1H, s), 7.56 (1H, d), 6.65 (1H, d), 6.59 (1H, q), 6.05 (1H, s), 4.16 (2H, q), 2.16 
(3H,s), 1.47 (6H,s), 1.19 (3H,t). 

(Step 3) 

[0340] 



[Formula 51] 



N^NHAc ^MCS H-i, ^ 

11 5 cf - 13 



[0341 ] Compound 1 1 (29.97 g), Compound 1 2 (27.66 g) and dimethylaminopyridine (1 7.09 g) were dissolved in toluene 
(341 ml_) under nitrogen atmosphere and the mixture was heated to reflux at 100°C for 12 hours. It was cooled to room 
temperature, added with ethyl acetate and washed with 10% citric acid aqueous solution. The organic layer was washed 
with a saturated sodium hydrogen carbonate aqueous solution and brine and concentrated under reduced pressure 
after drying with anhydrous magnesium sulphate. The obtained residue was recrystallized using ethyl acetate-diethylether 
to obtain 32.74 g (yield 70%) of the target compound (Compound 13). 

[0342] 1 H-NMR (DMSO-d 6 ) 5: 12.48 (1H s), 8.39 (1H, d), 8.31 (1H, d), 8.16-8.06 (2H, m), 7.30 (1H, q), 2.23 (3H, s), 
1.60 (6H,s). 

[0343] The following compounds were synthesized by a method similar to that in Example 15. 
[0344] 



[Table 5] 



Example No. 


Structure 


Data 


16 


« °M 

Ci S i/ X >-NHAc 

s 


MS(ESI) m/z;469.9([M+H]+) 
RT: 5.60 min 


17 


° i 

Nc 0 N r L N 

Med S ^JLJ-NHAc 


MS(ESI) m/z;465.9([M+H] + ) 
RT: 5.27 min 



[0345] [Example 18] 
[0346] 



[Formula 52] 
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[0347] (Stepl) 
[0348] 



[Formula 53] 




[0349] Compound 13 (38.85 g) was dissolved in dioxane (777 mL), and added with conc.HCI (233.1 ml_) and the 
mixture was heated to reflux at 1 00°C for two hours. After cooled to room temperature, it was added with water and then 
2 N aqueous sodium hydroxide aqueous solution to adjust the pH to 1 0 and the mixture was extracted with ethyl acetate 
and concentrated under reduced pressure after drying with anhydrous magnesium sulphate. The obtained residue was 
recrystallized using ethyl acetate-diethylether to obtain 29.29 g (yield 82%) of the target compound (Compound 14). 
[0350] 1 H-NMR (DMSO-d 6 ) 5: 8.39 (1H, d), 8.31 (1H, d), 8.10 (1H, q), 7.81 (1H, d), 7.68 (2H, s), 7.30 (1H, d), 6.99 
(1H, q), 1.53 (6H, s). 
[0351] MS(ESI)m/z:462.1([M+H]+). 

(Step 2) 

[0352] 



[Formula 54 3 

1)CI 3 CCONCO 
fd NH 2 2)AI 2 0 3 H 

C VC./=C3 3) MeOH q W N^N X NH 2 




CF 3 Id NU Xc: 



[0353] Compound 14 (29.26 g) was dissolved in a mixed solvent of acetonitrile (308 mL) and toluene (920 mL) and 
cooled to 0°C and added with trichloroacetyl isocyanate (1 5.74 mL) and the mixture was stirred under nitrogen atmosphere 
at room temperature for 30 minutes. It was concentrated under reduced pressure and added with Al 2 0 3 (977 g) and 
ethyl acetate (500 mL) and the mixture was stirred at 40°C for two hours. Furthermore, a mixture (1 00 mL) of chloroform: 
methanol =1 :5 was added and the mixture was stirred at 40°C for two hours. The reaction mixture was celite filtered 
and washed with 4 L of methanol, and the residual substance obtained by evaporating the solvent under reduced 
pressure was purified by silica gel column chromatography (eluent, ethyl acetate: n-hexane, 1 :3-1 :0) and was recrys- 
tallized with ethyl acetate-diethylether to obtain 24.73 g (yield 77%) of the target compound (Compound 15). 
[0354] 1 H-NMR (DMSO-d 6 ) 5: 10.87 (1H, s), 8.40 (1H, d), 8.32 (1H, s), 8.12-8.03 (2H, m), 7.62 (1H, d), 7.19 (1H, q), 
6.73 (2H, brs), 1.55 (6H, s). 
[0355] MS(ESI)m/z:505.1 ([M+H] + ). 

[0356] The following compounds were synthesized by the method similar to that in Example 1 8. 
[0357] 



53 



EP 1 790 640 A1 



[Table 6] 



Example No. 


Structure 


Data 


19 


0 


MS(ESI) m/z: 467.0 ([M+H]+) 
RT: 4.75 min 


20 


0 


MS(ESI) m/z: 471.0 ([M+H] + ) 
RT: 5.15 min 



[0358] [Example 21] 
[0359] 



[Formula 55] 



9 

NC f ~V-N 



FX 



o 

41 



-CI .... 
O r^NH 

H 



[0360] Compound 42 which was a starting material was synthesized by the method similar to that in Steps 1 to 5 of 

Example 22 and Steps 1 to 2 of Example 23. 

[0361] 



[Formula 56] 




[0362] Rf value (silica gel plate, eluent; hexane:ethyl acetate = 2:1): 0.22. 

[0363] 1 H-NMR (400MHz, CDCI 3 ) 5: 1.54 (6H, s), 4.27 (2H, br), 6.83 (1H, d, J=8.4Hz), 6.99 (1H, dd, J=2.2, 8.4Hz), 
7.19 (1 H, d, J=2.2Hz), 7.94 (1 H, d, J=8.4Hz), 8.04 (1 H, d, J=8.4Hz), 8.19 (1 H, s). 

(Step 1 ) 

[0364] 
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[Formula 57] 



F 3 C O lJL m F 3 d O Ul N A^Br 

42 2 43 H 



[0365] Compound 42 (400 mg) was dissolved in dichloromethane (5 ml_) and added with bromoacetyl bromide (0.1 23 
ml_) and triethylamine (0.198 ml_) under nitrogen atmosphere at 0°C and the mixture was stirred at room temperature 
for one hour. The reaction solution was diluted with chloroform, washed with 1 0% citric acid aqueous solution and brine, 
dried with anhydrous magnesium sulphate, filtered, concentrated under reduced pressure, and purified by flash chro- 
matography (eluent, hexane to hexane:ethyl acetate =1 :1 ) to obtain 456 mg (yield 88%) of the target compound (Com- 
pound 43). 

[0366] Rf value (silica gel plate, eluent; hexane:ethyl acetate = 2:1): 0.24. 

[0367] 1 H-NMR (400MHz , CDCI 3 ) 5: 1.59 (6H, s), 4.12 (2H, s), 7.27 (1H, dd, J=1.8, 8.8Hz), 7.41 (1H, d, J=1.8Hz), 
7.95 (1 H, d, J=8.4Hz), 8.03 (1 H, d, J=8.4Hz), 8.1 7 (1 H, s), 8.54 (1 H, d, J=8.8Hz), 8.90 (1 H, s). 

(Step 2) 

[0368] 



[Formula 58] 



r r\ i O ^ W Y Y Y O r^N 

F 3 C O Ul N A^Br F 3 C O l^X^N^ 

43 H 44 H 



[0369] Compound 43 (150 mg) was dissolved in dichloromethane (3 ml_) and added with 1 -(t-butoxycarbonyl)piper- 
azine (154 mg) and triethylamine (0.1 15 ml_) at 0°C and the mixture was stirred at room temperature for one hour. The 
reaction solution was diluted with chloroform, washed with a saturated sodium hydrogen carbonate aqueous solution 
and brine, dried with anhydrous magnesium sulphate, filtered, concentrated under reduced pressure, and purified by 
flash chromatography (eluent, hexane to hexane:ethyl acetate =2:3) to obtain 1 66 mg (yield 93%) of the target compound 
(Compound 44). 

[0370] Rf value (silica gel plate, eluent; hexane:ethyl acetate = 1:1): 0.28. 

[0371] 1 H-NMR (400MHz, CDCI 3 ) 5: 1 .48 (9H, s), 1 .58 (6H, s), 2.63 (4H, br), 3.24 (2H, s), 3.55 (4H, br), 7.23 (1 H, dd, 
J=2.2, 8.8Hz), 7.38 (1H, d, J=2.2Hz), 7.95 (1H, d, J=8.4Hz), 8.03 (1H, d, J=8.1Hz), 8.17 (1H, s), 8.65 (1H, d, J=8.8Hz), 
10.07 (1H, s). 



(Step 3) 
[0372] 
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[Formula 59] 




Boc 



NC 



FX 



41 



CI 

c 

N 
H 



[0373] Compound 44 (166 mg) was dissolved in dichloromethane (3 ml_) and added with trifluoroacetic acid (3 ml_) 
and the mixture was stirred under nitrogen atmosphere at room temperature for one hour. The reaction solution was 
concentrated under reduced pressure, added with chloroform, washed with a saturated sodium hydrogen carbonate 
aqueous solution and brine, dried with anhydrous magnesium sulphate, filtered, concentrated under reduced pressure, 
and purified by thin layer chromatography (silica gel plate, eluent; chloroform:methanol: 1% aqueous ammonia =10:1 : 
0.1) to obtain 32 mg of the target compound (Compound 41). 

[0374] Rf value (silica gel plate, eluent; chloroform:methanol: 1% aqueous ammonia =10:1 : 0.1): 0.31 . 

[0375] 1 H-NMR (400MHz, CDCI 3 ) 6: 1 .58 (6H, s), 2.63 (4H, br), 2.96-3.04 (4H, m), 3.20 (2H, s), 7.24 (1 H, dd, J=1 .8, 

8.8Hz), 7.37 (1H, d, J=1.8Hz), 7.95 (1H, d, J=8.4Hz), 8.02 (1H, d, J=8.4Hz), 8.18 (1H, s), 8.66 (1H, d, J=8.8Hz), 10.19 

(1Hs). 

[0376] MS(ESI)m/z:549.20([M+H]+). 

[Example 22] 

[0377] 

[Formula 60] 




[0378] (Stepl) 
[0379] 



[Formula 61] 



0 2 N NH 2 BoC20 Q 2 N N(Boc) 2 

"CI k — C! 

24 25 



[0380] Compound 24 (34.5 g) was dissolved in dioxane (400 ml_) and added with di-t-butyl dicarbonate (109 g) and 
dimethylaminopyridine (4.9 g) and was heated to reflux for 45 minutes. After standing to cool, the residual substance 
obtained by vacuum concentration was added with ethyl acetate and washed with 10% citric acid aqueous solution, a 
saturated sodium hydrogen carbonate aqueous solution and brine, dried with anhydrous magnesium sulphate, filtered, 
concentrated under reduced pressure and recrystallized from ethyl acetate - hexane to obtain 54.2 g (yield 73%) of the 
target compound (Compound 25). 

[0381] 1 H-NMR (300MHz, CDCI 3 ) 5: 1.42 (18H, s), 7.62 (1H, d, J=8.5Hz), 8.12-8.18 (2H, m). 
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(Step 2) 
[0382] 



[Formula 62] 



0 2 N r x T N(Boc) 2 NaQH 0 2 N Y ^NHBoc 



25 25 

[0383] Compound 25 (54.2 g) was dissolved in a mixed solvent of tetrahydrofuran (240 mL) and methanol (480 mL), 
added with sodium hydroxide (5.82 g) and the mixture was stirred at room temperature for one hour. The reaction solution 
was concentrated under reduced pressure, added with ethyl acetate, washed with water and brine, dried with anhydrous 
magnesium sulphate, filtered, concentrated under reduced pressure, and recrystallized from ethyl acetate - hexane to 
obtain 54.2 g (yield 75%) of the target compound (Compound 26). 

[0384] 1 H-NMR (300MHz, CDCI 3 ) 5: 1.55 (9H, s), 7.12 (1H, brs), 7.49 (1H, d, J=8.8Hz), 7.82 (1H, dd, J=2.7, 8.8Hz), 
9.12 (1H, d, J=2.7Hz). 

(Step 3) 

[0385] 



[Formula 63] 



0,N. 



26 



,NHBoc 
XI 



SnCIo 



NHBoc 

"CI 



27 



[0386] Compound 26 (29.6 g) was dissolved in ethanol (1,100 mL) and added with tin (II) chloride (103 g) and the 
mixture was heated to reflux for one hour. After standing to cool, it was added with iced water, adjusted to about pH 8 
with 1 N aqueous sodium hydroxide and a saturated sodium hydrogen carbonate aqueous solution, and cerite filtered 
and the insoluble matters were washed with ethyl acetate. The aqueous layer was extracted with ethyl acetate, and the 
organic layer was washed with brine, dried with anhydrous magnesium sulphate, filtered, concentrated under reduced 
pressure, and purified by silica gel column chromatography (hexane:ethyl acetate =2:1) to obtain 21 .7 g (yield 82%) of 
the target compound (Compound 27). 

[0387] 1 H-NMR (300MHz, CDCI 3 ) 5: 1 .52 (9H, s), 2.60-3.60 (2H, br), 6.28 (1 H, dd, J=2.7, 8.5Hz), 6.95 (1H, brs), 7.06 
(1 H, d, J=8.5Hz), 7.59 (1 H, d, J=2.7Hz). 

(Step 4) 

[0388] 
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[Formula 64] 



H 2 N v ^ v -NHBoc EtOOC Br EtOOC^f- 

"^Cl ^ jj ;[ 

27 28 01 



[0389] Compound 27 (21 .7 g) was dissolved in ethanol (1 5 mL), and added with sodium carbonate (28 g) and Compound 
9 (40 mL), and the mixture was heated to reflux for three days. After standing to cool, it was celite filtered, and the filtrate 
was concentrated under reduced pressure and purified by silica gel column chromatography (hexane:ethyl acetate = 9: 
1 -7:3) to obtain 1 0.0 g (yield 31 %) of the target compound (Compound 28). 

[0390] 1H-NMR (300MHz, CDCI 3 ) 5: 1.21 (3H, t, J=7.1 Hz), 1.51 (9H, s), 1 .54 (6H, s), 4.1 7 (2H, q, J=7.1 Hz), 6.14 (1 H, 
dd, J=2.7, 8.8Hz), 6.91 (1H, brs), 7.04 (1H, d, J=8.8Hz), 7.53 (1H, d, J=2.7Hz). 



(Step 5) 
[0391] 



[Formula 65] 



EtOOC^L 

28 Gi 



NC < 
F 3 C 



NCS 



NOf Vn 



i / 



F 3 C 



29 



[0392] Compound 28 (1 0.0 g) was dissolved in 1 ,2-dichloroethane (1 50 mL) and added with Compound 4 (6.4 g) and 
dimethylaminopyridine (5.31 g) and the mixture was stirred at 1 00°C for 1 5 hours. After standing to cool, it was concen- 
trated under reduced pressure and added with water and the mixture was extracted with ethyl acetate. The organic layer 
was washed with brine, dried with anhydrous magnesium sulphate, filtered, concentrated under reduced pressure, and 
purified by silica gel column chromatography (hexane:ethyl acetate =9:1) to obtain 5.84 g (yield 39%) of the target 
compound (Compound 29). 

[0393] 1 H-NMR (300MHz, CDCI3) 5: 1.52 (9H,s), 1.61 (6H, s), 6.91 (1 H, dd, J=2.5, 8.5Hz), 7.01 (1 H, brs), 7.48 (1 H, 
d, J=8.5Hz), 7.81 (1H, dd, J=2.5, 8.2Hz), 7.94-7.98 (2H, m), 8.25 (1H, d, J=2.5Hz). 

(Step 6) 

[0394] 



[Formula 66] 



9^ o 

s xj: a f 3 c s cc C] 

29 30 
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[0395] 5.84 g of Compound 29 was dissolved in dichloromethane (50 ml_) and added dropwise with trifluoroacetic 
acid (25 ml_) at 0°C for 15 minutes, and then stirred at room temperature for 30 minutes. The reaction solution was 
added with ethyl acetate, washed with water, a saturated sodium hydrogen carbonate aqueous solution and brine, and 
the organic layer was dried with anhydrous magnesium sulphate, filtered, concentrated under reduced pressure, and 
purified by silica gel column chromatography (hexane:ethyl acetate =4:1) to obtain 4.68 g (yield 99%) of the target 
compound (Compound 30). 



[0396] 1 H-NMR (300MHz, CDCI 3 ) 5: 1.58 (6H, s), 6.61 (1H dd, J=2.2, 8.2Hz), 6.67 (1H, d, J=2.2Hz), 7.39 (1H, d, 
J=8.2Hz), 7.81 (1 H, dd, J=2.2, 8.2Hz), 7.93-7.98 (2H, m). 



[0398] Compound 30 (2.5 g) was dissolved in dichloromethane (60 ml_) and added dropwise with pyridine (1 .4 ml_) 
and acetyl chloride (0.81 ml_) at 0°C and the mixture was stirred for one hour. It was added with water and the mixture 
was extracted with dichloromethane. The organic layer was washed with 10% citric acid aqueous solution and brine, 
dried with anhydrous magnesium sulphate, filtered, concentrated under reduced pressure, and purified by silica gel 
column chromatography (hexane:ethyl acetate =7:3) to obtain 2.5 g (yield 91 %) of the target compound (Compound 31 ). 
[0399] Rf value (silica gel plate, eluent; hexane:ethyl acetate = 2:1 ):0.1 

1 H-NMR (270MHz, CDCI 3 ) 5: 1.62 (6H, s), 2.28 (3H, s), 7.02 (1H, dd, J=2.5, 8.5Hz), 7.54 (1H, d, J=8.5Hz), 7.71 (1H, 
brs), 7.83 (1 H, dd, J=1 .9, 8.3Hz), 7.96-8.00 (2H, m), 8.49 (1 H, d, J=1 .9Hz). 
[0400] MS(ES|-)m/z:479([M-H]-). 



(Step 7). 



[0397] 



[Formula 67] 



O 



O 




[Example 23] 



[0401] 



[Formula 68] 



NC 




[0402] (Stepl) 
[0403] 
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[Formula 69] 



O Na(0 4 q t 

NC-/~ \-tst* RuC\ 3 < r>H 2 0 wr _jf \^J^f- 

NU W N r N^ v NHBoc — - 3 HC W> N r N^.NHBoc 

F 3 C S 1JL C! CCI 4 -H 2 0-CH 3 CN F £ O \j 
29 32 



[0404] Compound 29 (3.3 g) was dissolved in a mixed solvent of carbon tetrachloride (60 ml_) and acetonitrile (60 
ml_), added with water (120 ml_) and added with sodium metaperiodate (5.2 g) and ruthenium chloride n-hydrate (63.5 
mg) while stirring at 0°C and the mixture was then stirred at 0°C for 1 hour and 45 minutes. The reaction solution was 
added with a saturated sodium hydrogen carbonate aqueous solution and the mixture was extracted with chloroform, 
and the organic layer was washed with brine, dried with sodium sulphate, filtered, concentrated under reduced pressure, 
and purified by silica gel column chromatography (eluent, chloroform) to obtain 2.76 g (yield 86%) of the target compound 
(Compound 32). 

[0405] Rf value (silica gel plate, eluent; hexane:chloroform = 1 :9, three times development): 0.38. 

[0406] 1 H-NMR (400MHz, CDCI 3 ) 5: 1 .53 (9H, s), 1 .61 (6H, s), 6.92 (1 H, dd, J=2.6, 8.4Hz), 7.1 0 (1 H, s), 7.45 (1 H, d, 

J=8.4Hz), 7.95 (1H. d, J=8.8Hz), 8.03 (1H d, J=8.1Hz), 8.18 (1H, s), 8.28 (1H, split s). 



(Step 2) 
[0407] 



[Formula 70] 




TFA 



CH2CI2 



y 

F 3 C 



O 

" N )rN^ v NH 2 

6 [i . 
* a 

33 



[0408] 1 .87 g (yield 84%) of the target compound (Compound 33) was obtained from Compound 32 (2.76 g) by the 
reaction similar to that in Step 6 of Example 22. 

[0409] 1 H-NMR (400MHz, CDCI 3 ) 6: 4.22 (2H, s), 6.61 (1H, dd, J=2.2, 8.4Hz), 6.69 (1H, d, J=2, 2Hz), 7.35 (1H, d, 
J=8.4Hz), 7.94 (1H, d, J=8.4Hz), 8.03 (1H, d, J=8.4Hz), 8.18 (1H, s). 
[0410] MS(ESI)m/z:423.1([M+H] + ). 

(Step 3) 

[0411] 



[Formula 71] 
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[0412] Compound 33 (40 mg) was dissolved in dioxane (1 ml_) and added with triphosgene (20 mg), and the mixture 
was stirred for 30 minutes, and then added with isopropanol (0.2 ml_). The reaction solution was cooled to 0°C and 
added with triethylamine (0.086 ml_) and the mixture was stirred at room temperature for two hours. It was added with 
a saturated sodium hydrogen carbonate aqueous solution, the mixture was extracted with chloroform, and the organic 

5 layer was dried, concentrated under reduced pressure, and purified by thin layer chromatography (silica gel plate, eluent; 
hexane:ethyl acetate =2:1) to obtain 40.5 mg (yield 83%) of the target compound (Compound 34). 
[0413] Rf value (silica gel plate, eluent; hexane:ethyl acetate = 2:1 or two times development): 0.41 . 
[0414] 1 H-NMR (400MHz, CDCI 3 ) 5: 1 .33 (6H, d, J=6.2Hz), 1 .61 (6H, s), 5.00-5.06 (1 H, m), 6.96 (1 H, dd, J=2.2, 8.4Hz), 
7.18 (1H, s), 7.46 (1H, d, J=8.4Hz), 7.95 (1H, d, J=8.4Hz), 8.04 (1H, dd, J=1 .8, 8.4Hz), 8.18 (1H, s), 8.30 (1H, splits). 

10 [0415] MS(ESI)m/z:509.1([M+H] + ). 

[0416] The following compounds were synthesized by a method similar to that in Example 23. 
[0417] 



[Table 7-1] 



15 


Example No. 


Structure 


Data 


20 


24 


^ CI 


1 H-NMR(400MHz,CDCI 3 )5: 1 .35(3H, t), 1 .60(6H, s), 3.96 
(1H, d), 7.65(1 H, d), 8.29(1 H. s). RT: 5.97 min 




25 


q 


MS(ESI) m/z: 471.0 ([M+H]+) RT: 6.47 min 


25 




- o COY 




30 


26 


n«-0-K {7 

-o ° kX c 7o 


MS(ESI) m/z: 471 .0 ([M+H] + ) RT: 6.50 min 


35 


27 


- U 

F F ^ Cl° 


MS(ESI) m/z: 547.1 ([M+Na]+) RT: 5.70 min 


40 


28 


f~t< o II X n 1 

F F CI 


MS(ESI) m/z: 538.2 ([M+H] + ) RT: 4.70 mm 




29 




MS(ESI) m/z: 593.3 ([M+H]+) RT: 4.45 min 


45 




_ u 






30 


o 


MS(ESI) m/z: 427.1 ([M+H]+) RT: 5.12 min 


50 










31 




MS(ESI) mlz: 504.2 ([M+H]+) RT: 4.40 min 


55 
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(continued) 



Example No. 


Structure 


Data 


32 


«==■—<' ">-« i 


MS(ESI) m/z; 552.2 ([M+H]+) RT: 4.79 min 


33 


NC S ^N^ f NH 

f 3 c d lUl CI 


MS(ESI) m/z; 561.1 ([M+Na] + ) RT: 5.82 min 



[0418] 



[Table 7-2] 



34 



F 3 C 



MS(ESI) m/z: 632.0 ([M+Na] + ) RT: 6.80 min 



[041 9] The following compounds were synthesized from Compound 6 by the method similar to that in Step 3 of Example 
23. 

[0420] 



[Table 8] 



Example No. 


Structure 


Data 


35 


0 1 


MS(ESI) m/z: 51 1 .2 ([M+H]+) RT: 4.29 min 


36 


0 


MS(ESI) m/z: 512.2 ([M+H]+) RT: 4.49 min 



[0421] [Example 37] 
[0422] 



[Formula 12} 




NC- 



[0423] The target compound was obtained from the compound of Example 34 (65.1 mg) by the method similar to that 
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in Step 6 of Example 22. 

[0424] MS(ESI)m/z-532.1 ([M+Na] + ). 

[0425] RT: 4.57 min. 

[0426] [Example 38] 

[0427] 



[Formula 73] 



NC-^N^r . ^yJ-^-N^ H 

F 3 C S T^H F 3 C S k.N N. 

« O 



[0428] Compound 6 (50.0 mg) was dissolved in acetonitrile (1 mL) and added with ethyl isocyanate (0.01 97 ml_) and 
the mixture was stirred at room temperature for three hours. The reaction solution was concentrated under reduced 
pressure and purified by flash chromatography (eluent, dichloromethane to dichloromethane: methanol =9:1) to obtain 
50.9 mg (yield 86%) of the target compound (Compound 45). 
[0429] MS(ESI)m/z:468.1 ([M+H]+). 
[0430] RT: 5.27 min. 

[0431] The following compounds were synthesized by the method similar to that in Example 38. 
[0432] 



[Table 9] 



Example No. 


Structure 


Data 


39 


0 


MS(ESI) m/z: 482.0 ([M+H]+) RT: 5.57 min 


40 


0 

CI s ( 

0 


MS(ESI) m/z: 434.0 ([M+H] + ) RT: 4.94 min 


41 


0 


MS(ESI) m/z: 448.1 ([M+H]+) RT: 5.27 min 



[0433] [Example 42] 
[0434] 
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[Formula 74] 



F 3 C S k^N._.N. 
49 0% 



S4- ciso 2 nco Qj 

r r ° ^NH f 3 C S r Ul^tl 



F,C S 



6 J S Boc 

47 o A o 



K2C03 

Eti 
DMF 



F 3 C 



S k.N N. Boc 
48 ^ ° 



TFA 



FqC 



S4- 

H 

cTo 

49 



[0435] Chlorosulfonyl isocyanate (0.0326 mL) was dissolved in dichloromethane (1 mL) and added with t-butanol 
(0.0346 mL) and triethylamine (0.105 mL) at 0°C and the mixture was stirred for 20 minutes. This was added with a 
solution in which Compound 6 (100 mg) was dissolved in dichloromethane (1 mL) and the mixture was stirred at room 
temperature for 1 5 minutes. The reaction solution was added with water and the mixture was extracted with chloroform. 
The organic layer was washed with brine, dried with anhydrous magnesium sulphate, filtered, concentrated under 
reduced pressure, and purified by flash column chromatography to obtain Compound 47 (94.0 mg, yield 65%). 
[0436] Compound 47 (51 .0 mg) was dissolved in dimethylformamide and added with potassium carbonate and ethyl 
iodide and the mixture was stirred at room temperature overnight. The reaction solution was added with water and the 
mixture was extracted with ethyl acetate. The organic layer was washed with brine, dried with anhydrous magnesium 
sulphate, filtered, concentrated under reduced pressure, and purified by flash column chromatography to obtain Com- 
pound 48 (42.3 mg, yield 79%). Compound 48 (42.3 mg) was dissolved in dichloromethane (1 mL) and added with 
trifluoroacetic acid (0.5 mL) and the mixture was stirred at room temperature for one hour. The reaction solution was 
concentrated under reduced pressure and purified by thin-layer chromatography (silica gel plate, eluent; dichlorometh- 
ane: methanol =1 0:1 ) to obtain 30.8 mg (yield 87%) of the target compound (Compound 49). 

[0437] 1 H-NMR (270MHz, CDCI 3 ) 5: 1 .23 (3H, t, J=7.3Hz), 1 .65 (6H, s), 1 .88-1 .97 (2H, m), 2.79-2.95 (3H, m), 3.1 1 -3.21 
(2H, m), 3.83-4.03 (3H, m), 4.06-4.25 (1H, m), 7.72 (1H, split d, J=8.2Hz), 7.84 (1H, splits), 7.95 (1H, d, J=8.2Hz). 
[0438] RT: 5.97 min. 



[Example 43] 



[0439] 
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[Formula 75] 

O 



+ 



NC-i >-N N - 

F 3 C S l^N N^ M . 

52 O O 1 



NC-^^" H PPh 3 , DEAD NC ^4- ^ 

F 3 C S N ^ F 3 C S U ^ 

47 0 0 50 51 ° b 



Q 



TFA 



NC^ N X^ H 
F 3 C S L^N^Ns 

52 O O 



[0440] Compound 47 (40.0 mg) was dissolved in tetrahydrofuran (2 mL) and added with triphenylphosphine (27.2 
mg), Compound 50 (0.0105 mL) and diethyl azo dicarboxylate (0.0472 mL) under nitrogen atmosphere at 0°C and the 
mixture was stirred overnight. The reaction solution was added with water and the mixture was extracted with chloroform. 
The organic layer was washed with brine, dried with anhydrous magnesium sulphate, filtered, concentrated under 
reduced pressure, and purified by flash column chromatography to obtain Compound 51 (31 .2 mg). This was dissolved 
in dichloromethane (1 mL) and added with trifluoroacetic acid (0.5 mL) and the mixture was stirred at room temperature 
for one hour. The reaction solution was concentrated under reduced pressure and added with a saturated sodium 
hydrogen carbonate aqueous solution at 0°C and the mixture was extracted with dichloromethane. The organic layer 
was washed with brine, dried with anhydrous magnesium sulphate, filtered, concentrated under reduced pressure, and 
purified by thin layer chromatography (silica gel plate, eluent; dichloromethane: methanol =10:1) to obtain 7.0 mg (yield 
1 8%) of the target compound (Compound 52). 
[0441] MS(ESI)m/z:547.1([M+H] + ). 
[0442] RT: 4.55 min. 

[Example 44] 

[0443] 



[0444] (Stepl) 



[Formula 76] 



F 3 C S l^w O 



98 6 
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[0445] 



[Formula 77] 




NC- 



F 3 C 



o 



N 

r 
s 

99 



^ HCI 



[0446] Compound 5 (6.9 g) was dissolved in dioxane (150 ml_) and added with concentrated hydrochloric acid (150 
ml_) and the mixture was stirred at 100°C overnight. The reaction solution was cooled to room temperature and added 
with 5 N NaOH to adjust the pH to about pH 10. The mixture was extracted with ethyl acetate, and the organic layer 
was washed with brine, dried with anhydrous magnesium sulphate, filtered, and concentrated under reduced pressure. 
The obtained residue was dissolved in ethyl acetate (150 ml_) and added with 4 N HCI dioxane solution (5 ml_) at 0°C. 
The precipitate was separated by filtration and vacuum-dried to obtain 5.8 g (yield 91%) of the target compound (Com- 
pound 99). 

[0447] 1 H-NMR (400MHz, DMSO-d 6 ) 5: 1 .58 (6H, s), 1 .83-1 .86 (2H, br m), 3.03-3.13 (4H, m), 3.36-3.39 (2H, br m), 
3.47-3.49 (1H, m), 3.65-3.73 (1H, m), 4.16-4.19 (1H, br m), 7.99 (1H, dd, J=8.1, 1.5Hz), 8.21 (1H, d, J=1.5Hz), 8.36 
(1H, d, J=8.1Hz). 

[0448] MS(ESI)m/z:397.1 ([M+H]+). 



(Step 2) 
[0449] 



[Formula 78] 



F 3 C 



O 



^ HCI 



99 



O 



N 



r — 
F 3 C S 



H- 



o 



[0450] Compound 99 (1 00 mg) was suspended in dioxane (4 ml_) and added with triphosgene (48 mg) under nitrogen 
atmosphere at 0°C and the mixture was stirred at room temperature for 30 minutes. It was added with acetic acid 2- 
hydroxyethyl ester (72 mg), triethylamine (140 mg) and dimethylaminopyridine (28 mg) and the mixture was stirred for 
30 minutes. The reaction solution was added with water and the mixture was extracted with chloroform. The organic 
layer was washed with a saturated sodium hydrogen carbonate aqueous solution, 1 N HCI and brine, dried, and con- 
centrated under reduced pressure. The obtained residue was dissolved in tetrahydrofuran (2 ml_) and added with 1 N 
NaOH (2 ml_) and the mixture was stirred for one hour. The reaction solution was neutralized with 2 N HCI and the 
mixture was extracted with chloroform. The organic layer was washed with brine, dried and concentrated under reduced 
pressure, and purified by thin layer chromatography (eluent, chloroform:methanol =20:1) to obtain 67 mg (yield 60%) 
of the target compound (Compound 98). 

[0451] 1 H-NMR (400MHz, CDCI 3 ) 5: 1 .64 (6H, s), 1 .86 (2H, d, J=1 1 .4Hz), 2.41 (1 H, t, J=5.9Hz), 2.74-2.87 (3H, br m), 
3.86 (2H, dd, J=4.6, 2.3Hz), 4.21-4.33 (5H, m), 7.73 (1H, d, J=8.3Hz), 7.84 (1H, s), 7.96 (1H, d, J=8.3Hz). 
[0452] MS(ESI)m/z:585.0([M+H] + ). 

[Example 45] 

[0453] 



66 



EP 1 790 640 A1 



[Formula 79] 




[0454] 
[0455] 



(Step 1) 



[Formula 80] 




NH 



HCI 




101 o 



[0456] Compound 99 (150 mg) was suspended in dioxane (6 mL) and added with triphosgene (72 mg) under nitrogen 
atmosphere at 0°C and the mixture was stirred at room temperature for 30 minutes. It was added with 2,2-dimethyl-1 ,3- 
dioxolan-4-ylmethanol (231 mg), triethylamine (21 2 mg) and dimethylaminopyridine (43 mg) and the mixture was stirred 
for 30 minutes. The reaction solution was added with water and the mixture was extracted with chloroform. The organic 
layer was washed with a saturated sodium hydrogen carbonate aqueous solution, 1 N HCI and brine, dried, concentrated 
under reduced pressure, and purified by flash column chromatography (eluent, hexane:ethyl acetate =1 :0-1 :3) to obtain 
52 mg (yield 27%) of the target compound (Compound 1 01 ). 
[0457] Rf value (silica gel plate, eluent; hexane:ethyl acetate = 1 :3): 0.33. 

[0458] 1 H-NMR (400MHz, CDCI 3 ) 5: 1.37 (3H, s), 1.44 (3H, s), 1.64 (6H, s), 1.85 (2H, d, J=9.5Hz)B 2.73-2.85 (4H, 
m), 3.78 (1 H, t, J=7.1 Hz), 4.07-4.20 (4H, m), 4.34-4.35 (3H, m), 7.73 (1 H, d, J=8.3Hz), 7.84 (1 H, s), 7.95 (1 H, d, J=8.3Hz). 
[0459] MS(ESI-)m/z:61 3.2([M+AcONH 4 ]-) 



[0461] Compound 101 (52 mg) was dissolved in tetrahydrofuran (2.5 mL) and added with 6 N HCI (2.5 mL) and the 
mixture was stirred at a under nitrogen atmosphere at room temperature for one hour. It was neutralized with 2 N NaOH 
and the mixture was extracted with ethyl acetate. The organic layer was dried with anhydrous magnesium sulphate, 
filtered, concentrated under reduced pressure, and purified by thin layer chromatography (eluent, chloroform:methanol 
=15:1) to obtain 32 mg (yield 66%) of the target compound (Compound 100). Rf value (silica gel plate, eluent; chloroform: 
methanol =15:1): 0.41. 

[0462] 1 H-NMR (400MHz, CDCI 3 ) 5: 1.64 (6H, s), 1.86 (2H, d, J=9.5Hz), 2.32 (1H s), 2.81-2.95 (5H, br m), 3.59-3.71 
(2H, m), 3.91 -3.92 (1 H, m), 4.1 8-4.32 (5H, br m), 7.72 (1 H, d, J=8.3Hz), 7.84 (1 H, s), 7.96 (1 H, d, J=8.3Hz). 



(Step 2) 



[0460] 



[Formula 81] 
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[0463] MS(ESI)m/z:515.1([M+H] + ). 

[Example 46] 

[0464] 



[Formula 82] 




[0465] (Stepl) 
[0466] 



[Formula 83] 



F 3 C 



¥ 
s 

29 



-CI 
NHBoc 



f 



F 3 C 



s 

103 



NH 2 TFA 



[0467] Compound 29 (277 mg) was dissolved in dichloromethane (1 mL) and added with trifluoroacetic acid (0.5 mL) 
and the mixture was stirred at room temperature for 1 .5 hours. Furthermore, it was added with trifluoroacetic acid (0.5 
mL) and the mixture was stirred at room temperature for 1 .5 hours. The reaction solution was concentrated under reduced 
pressure to obtain 236 mg (yield 88%) of the target compound (Compound 103). 

[0468] 1 H-NMR (400MHz, CDCI 3 ) 5: 1.59 (6H, s), 6.61 (1H, d, J=8.4Hz), 6.68 (1H, s), 7.40 (1H, d, J=8.4Hz), 7.83 
(1H, d, J=8.3Hz), 7.95 (1H, s), 7.98 (1H, d, J=8.3Hz). 
[0469] MS(ESI)m/z:439.1 ([M+H] + ). 

(Step 2) 

[0470] 



[Formula 84] 





[0471] Compound 103 (97 mg) was suspended in dioxane (0.23 mL) and added with triphosgene (80 mg) at 0°C and 
the mixture was stirred at room temperature for 10 minutes. The reaction solution was cooled to 0°C again and added 
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with acetic acid 2-hydroxyethyl ester (0.15 ml_), triethylamine (0.08 ml_) and the mixture was stirred at 0°C for 1 0 minutes 
and at room temperature for 30 minutes. The reaction solution was added with water and adjusted to pH 8-10 with a 
saturated sodium hydrogen carbonate aqueous solution, and the mixture was extracted with ethyl acetate. The organic 
layer was dried with sodium sulfate, filtered, and concentrated under reduced pressure. The obtained residue was 
dissolved in tetrahydrofuran (1 ml_) and added with 1 N NaOH (2 ml_) and the mixture was stirred at 0°C to room 
temperature for one hour. The reaction solution was adjusted to about pH 4 by adding hydrochloric acid, extracted with 
ethyl acetate, and the organic layer was dried with sodium sulphate, filtered, and concentrated under reduced pressure. 
The obtained residue was purified by flash column chromatography (eluent, hexane:ethyl acetate =1:0-2:3) to obtain 
61 .2 mg (yield 62%) of the target compound (Compound 1 02). 
[0472] Rf value (silica gel plate, eluent; hexane:ethyl acetate = 1:1): 0.31. 
MS(ESI)m/z:527.0([M+H]+). 

[0473] 1 H-NMR (300MHz, CDCI 3 ) 5: 1 .62 (6H, s), 3.90-3.92 (2H, m), 4.33-4.36 (2H, m), 6.97 (1 H, dd, J=8.5, 2.5Hz), 
7.34 (1 H, s), 7.52 (1 H, d, J=8.5Hz), 7.82 (1 H, dd, J=8.3, 2.0Hz), 7.94 (1 H, d, d=2.0Hz), 7.97 (1 H, d, J=8.3Hz), 8.23 (1 H, 
d, J=2.5Hz). 

[Example 47] 

[0474] 



[Formula 85] 




[0475] Compound 105 which was a starting material was synthesized by a method similar to that in Steps 1 to 5 of 

Example 22 and Step 1 of Example 46. 

[0476] 



[Formula 86] 




[0477] 1 H-NMR (400MHz, CDCI 3 ) 5: 1.57 (6H, s), 6.61 (1H, d, J=8.1Hz), 6.68 (1H, s), 7.40 (1H, d, J=8.4Hz), 7.51 
(1H, d, J=8.4Hz), 7.67 (1H, s), 7.81 (1H, d, J=8.1Hz). 
[0478] MS(ESI)m/z:405.1 ([M+H] + ). 
[0479] 
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[Formula 87] 



O 



Y \. • ci 
s 
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Ci 
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N ,N- 
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OH 



[0480] Compound 105 (90 mg) was suspended in dioxane (0.16 mL) and added with triethylamine (0.02 ml_). The 
reaction solution was cooled to 0°C and added with triphosgene (73 mg) and the mixture was stirred at room temperature 
for 1 5 minutes. It was added with ethylene glycol (0.2 mL) at 0°C and added with triethylamine (0.2 mL) at room temperature 
and the mixture was stirred at room temperature for two hours. It was added with water and a saturated sodium hydrogen 
carbonate aqueous solution, the mixture was extracted with ethyl acetate, and the organic layer was dried with sodium 
sulphate, filtered, concentrated under reduced pressure, and purified by flash column chromatography (eluent, hexane: 
ethyl acetate =1 :0-2:3) and thin-layer chromatography (eluent, chloroform:methanol =35: 1 ) to obtain 41 .4 mg (yield 54%) 
of the target compound (Compound 104). 

[0481] 1 H-NMR (400MHz, CDCI 3 ) 5: 1 .58 (6H, s), 2.07 (1 H, s), 3.92 (2H, s), 4.35 (2H, s), 6.98 (1 H, d, J=8.4Hz), 7.36 
(1H, s), 7.51-7.53 (2H, m), 7.68 (1H, s), 7.81 (1H, d, J=8.4Hz), 8.24 (1H, s). 
[0482] MS(ESI)m/z:493.0([M+H] + ). 

[Example 48] 

[0483] 



[Formula 88] 




[0484] This compound was synthesized by a method similar to that in Example 47. 

[0485] 1 H-NMR (400MHz, CDCI 3 ) 5: 1.60 (6H, s), 1.97 (1H, t, J=5.5Hz), 3.92-3.93 (2H, m), 3.98 (3H, s), 4.35 (2H, t, 
J=3.8Hz), 6.99 (1 H, d, J=7.7Hz), 7.08-7.1 0 (2H, m), 7.35 (1 H, s), 7.53 (1 H, d, J=8.4Hz), 7.70 (1 H, d, J=7.7Hz), 8.25 (1 H, s). 
[0486] MS(ESI)m/z:489.1 ([M+H]+). 

[Example 49] 

[0487] 
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[Formula 89] 
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HN- 



P 
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[0488] 103.4 mg (yield 70%) of the target compound (Compound 107) was obtained from Compound 103 (139 mg) 

by the method similar to that in Example 45. 

[0489] Rf value (silica gel plate, eluent; Ethyl acetate): 0.52. 

[0490] MS(ESI)m/z:557.1([M+H]+). 

[Example 50] 

[0491] 

[Formula 90] 




-CrVO 



CI 



s 

1&8 



C! 



O 



OH 



O^-k^OH 



[0492] 47.3 mg (yield 47%) of the target compound (Compound 1 08) was obtained from Compound 1 05 (1 00 mg) by 
the method similar to that in Example 45. 

[0493] 1 H-NMR (300MHz, CDCI 3 ) 5: 1.59 (6H, s), 2.09 (1H, brs), 2.63 (1H, d, J=52Hz), 3.60-3.80 (2H, m), 3.95-4.05 
(1H, m), 4.24-4.36 (2H, m), 6.97 (1H, dd, J=8.3, 2.2Hz). 7.34 (1H, s), 7.48-7.52 (2H, m), 7.67 (1H, d, J=3.4Hz), 7.80 
(1 H, d, J=8.5Hz), 8.20 (1 H, d, J=2.2Hz). 
[0494] MS(ESI)m/z:523.0([M+H]+). 

[Example 51] 

[0495] 



[Formula 91] 




MeO 



s 

109 



o 



C! 



NH 2 
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S " o 
Med HN f OH 

110 O^A^OH 



[0496] 48.6 mg (yield 49%) of the target compound (Compound 110) was obtained from Compound 109 (98 mg) by 
the method similar to that in Example 45. 

[0497] 1 H-NMR (300MHz, CDCI 3 ) 5: 1.60 (6H, s), 2.07 (1H, t, J=5.8Hz), 2.60 (1H, d, J=5.2Hz), 3.62-3.77 (2H, m), 
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3.95-4.02 (1H, m), 3.97 (3H, s). 4.24-4.36 (2H, m), 6.99 (1H, dd, J=8.5, 2.5Hz), 7.00-7.09 (2H, m). 7.34 (1H, s), 7.51 
(1H, d, J=8.2Hz). 7.68 (1H d, J=8.2Hz), 8.21 (1H, d, J=2.5Hz). 
[0498] MS(ESI)m/z:51 9.1 ([M+H] + ) 

[Example 52] 

[0499] 



[Formula 92] 



Vf r 

F C NH 2 



103 



TFA 



v 

F 3 C HN f 

111 °- 



f 



[0500] Compound 103 (120 mg) was dissolved in dichloromethane (0.23 ml_) and added with triphosgene (120 mg) 
and N,N-dimethylaminoethanol (0.46 ml_) and the mixture was stirred at room temperature for two hours. The reaction 
solution was diluted with dichloromethane and washed with water and a saturated sodium hydrogen carbonate aqueous 
solution, and the organic layer was dried with sodium sulphate, filtered, concentrated under reduced pressure, and 
purified by flash column chromatography and thin layer chromatography to obtain 70.5 mg (yield 55%) of the target 
compound (Compound 111). 

[0501] 1 H-NMR (300MHz, CDCI 3 ) 5: 1 .61 (6H, s), 2.32 (6H, s), 2.63 (2H, t, J=5.5Hz), 4.29 (2H, t, J=5.5Hz), 6.95 (1H, 
dd, J=10.4, 1.3Hz), 7.37 (1H, s), 7.49 (1H, d, J=1 0.4Hz), 7.83 (1H, dd, J=10.4, 1.3Hz), 7.92-7.99 (2H, m), 8.26 (1H, d, 
J=1.3Hz). 

[0502] MS(ESI)m/z:554.0([M+H] + ). 

[Example 53] 

[0503] 



[Formula 93] 



O, 




C! 



S 
105 



NH 2 
TFA 



ex. 



112 



[0504] 59.1 mg (yield 53%) of the target compound (Compound 1 12) was obtained from Compound 1 05 (130 mg) by 
the method similar to that in Example 52. 

[0505] 1 H-NMR (300MHz, CDCI 3 ) 5: 1 .59 (6H, s), 2.31 (6H, s), 2.63 (2H, t, J=5.5Hz), 4.29 (2H, t, J=5.5Hz), 6.94 (1H, 
dd, J=8.5, 2.5Hz), 7.36 (1 H, s), 7.48-7.51 (2H, m), 7.65 (1 H, d, J=1 .8Hz), 7.79 (1 H, d, J=8.2Hz), 8.24 (1 H, d, J=2.5Hz). 
[0506] MS(ESI)m/z:520.1 ([M+H] + ). 

[Example 54] 

[0507] 
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[Formula 94] 




[0508] 80.8 mg (yield 66%) of the target compound (Compound 1 1 3) was obtained from Compound 1 09 (1 22 mg) by 
the method similar to that in Example 52. 

[0509] 1 H-NMR (300MHz, CDCI 3 ) 6: 1 .60 (6H, s), 2.31 (6H, s), 2.63 (2H, t, J=5.5Hz), 3.97 (3H, s), 4.29 (2H, t, J=5.5Hz), 
6.95 (1 H, dd, J=8.5, 2.5Hz), 7.06-7.09 (2H, m), 7.36 (1 H, s), 7.49 (1 H, d, J=8.2Hz), 7.69 (1 H, d, J=8.2Hz), 8.25 (1 H, d, 
J=2.5Hz). 

[0510] MS(ESI)m/z:516.2([M+H]+). 



[Example 55] 



[0511] 



[Formula 95] 




s 1 



114 



HN Y NH 2 
NH 



[0512] (Stepl) 
[0513] 



[Formula 96] 
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[0514] Compound 103 (50 mg) was dissolved in N,N-dimethylacetamide (0.1 ml_) and added with triethylamine (0.04 
ml_) and N,N'-bis-Boc-guanylpyrazole (46 mg) and the mixture was stirred for two hours. It was added with triethylamine 
(0.04 ml_) and the mixture was stirred for three hours. It was added with trifluoroacetic acid (0.046 ml_) and the mixture 
was stirred for one hour. It was added with N,N'-bis-Boc-guanylpyrazole (46 mg) and the mixture was stirred overnight. 
The reaction solution was diluted with dichloromethane and washed with water, and the organic layer was dried with 
sodium sulfate, filtered, concentrated under reduced pressure, and purified by flash column chromatography (eluent, 
hexane:ethyl acetate=1 :0-7:3) and thin-layer chromatography (eluent, hexane:ethyl acetate =3:1) to obtain 51.5 mg 
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(yield 79%) of the target compound (Compound 115). 

[0515] Rf value (silica gel plate, eluent; hexane:ethyl acetate =3:Two): 0.7. 
[0516] MS(ESI)m/z:702.9([M+Na]+). 

(Step 2) 

[0517] 



[Formula 97] 





F,C 



114 H ' N r NH * 

NH 



[0518] Compound 1 15 (51 .5 mg) was dissolved in dichloromethane (0.15 mL) and added with trifluoroacetic acid (0.15 
mL) at 0°C and the mixture was stirred at room temperature for 2.5 hours. It was added with trifluoroacetic acid (0.05 
mL) and the mixture was stirred for 30 minutes. The reaction solution was concentrated under reduced pressure and 
purified by flash column chromatography to obtain 35.7 mg (yield 98%) of the target compound (Compound 1 14). 
[0519] 1 H-NMR (300MHz, CDCI 3 ) 5: 1.60 (6H, s), 6.40 (1 H s), 6.85 (1H, dd, J=8.4, 2.5Hz), 6.97 (1H, d, J=2.5Hz), 
7.52 (1H, d. J=8.4Hz), 7.60 (1H s), 7.81 (1H, d, J=8.2Hz), 7.95-7.97 (2H, m), 8.27 (1H, s). 
[0520] MS(ESI)m/z:481 .2([M+H]+). 

[Example 56] 

[0521] 



[Formula 98] 



MC 



f 3 c s It JL 



-N. 



116 ^ S0 2 NH 2 



[0522] (Step 1) 
[0523] 



[Formula 99] 

H 

H 2 N^ EtOOC^N^ 

^S0 2 NBn 2 ~ ~~ " X ^S0 2 NBn 2 

117 1« 



[0524] Compound 1 1 7 (6.41 g) was dissolved in dioxane (38.5 mL) and added with diisopropylethylamine (1 2.7 mL). 
Adioxane (38.5 mL) solution of 2-bromo-2-methylpropionicacid (6.08 g) was added dropwise under nitrogen atmosphere 
at 60°C and the mixture was stirred at 60°C for two hours. The reaction solution was ice-cooled and added with 5 N 
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NaOH (90 ml_) and the mixture was stirred at 60°C for two hours. After standing to cool, extracted with toluene, the 
aqueous layer was ice-cooled and adjusted to pH 6 with 5 N HCI and the mixture was extracted with ethyl acetate. The 
organic layer was dried with anhydrous magnesium sulphate, filtered, and concentrated under reduced pressure. The 
obtained residue was dissolved in ethanol (25 ml_) and added dropwise with thionyl chloride (1 .35 ml_) at 0°C and the 
mixture was heated to reflux for 66 hours. After standing to cool, the mixture was concentrated under reduced pressure 
and added with toluene, the mixture was washed with a sodium carbonate aqueous solution, and the organic layer was 
dried with anhydrous magnesium sulphate, filtered, concentrated under reduced pressure, and purified by flash column 
chromatography (hexane - ethyl acetate) to obtain 7.33 g (yield 85%) of the target compound (Compound 118). 
[0525] Rf value (silica gel plate, eluent; hexane:ethyl acetate = 1:1): 0.69. 

[0526] 1 H-NMR (400MHz, CDCI 3 ) 5: 1.21 (3H, t, J=7.0Hz), 1.61 (6H, s), 4.20 (2H, q, J=7.0Hz), 4.27 (4H, s), 4.61 (1H, 
s), 6.55 (2H, d, J=8.3Hz), 7.03 (4H, br s), 7.21 (6H, s), 7.62 (2H, d, J=8.3Hz). 
[0527] MS(ESI)m/z:467.1 ([M+H]+). 

(Step 2) 

[0528] 

[Formula 100] 



SQ 2 NBn 2 p r J 

119 S0 2 NBn 2 



EtOOC 



[0529] Compound 1 18 (1 .0 g) was dissolved in N,N-dimethylformamide (2.28 mL) and added with 2-trifluoromethyl- 
4-isothiocyanate - benzonitrile (624 mg) and diisopropylethylamine (0.0794 mL) and the mixture was stirred at 100°C 
for four hours. After standing to cool, it was added with water, the mixture was extracted with ethyl acetate, and the 
organic layer was washed with water and brine, dried with anhydrous magnesium sulphate, filtered, and concentrated 
under reduced pressure, and purified by flash column chromatography (hexane - ethyl acetate) to obtain 442 mg (yield 
30%) of the target compound (Compound 1 1 9). 

[0530] 1 H-NMR (400MHz, CDCI 3 ) 5: 1.62 (6H, s), 4.42 (4H, s), 7.04-7.06 (4H, m), 7.25-7.26 (6H, m), 7.43 (2H, d, 
J=8.8Hz), 7.85 (1 H, dd, J=8.2, 2.0Hz), 7.96-8.02 (4H, m). 
[0531] MS(ESI)m/z:649.1([M+H] + ). 

(Step 3) 

[0532] 



[Formula 101] 



NC 



O 

/ I 

F 3 C S 
119 



N 



1 



SD 2 NBn 2 




S0 2 NH 2 



[0533] Compound 119 (442 mg) was added with cone, sulfuric acid (13 mL) and the mixture was stirred at room 
temperature for 1 5 minutes. It was added with water and extracted with ethyl acetate, and the organic layer was washed 
with water and brine, dried with anhydrous magnesium sulphate, filtered and concentrated under reduced pressure, and 
purified by flash column chromatography (hexane - ethyl acetate) to obtain 1 97 mg (yield 62%) of the target compound 
(Compound 116). 

[0534] 1 H-NMR (400MHz, DMSO-d 6 ) 5: 1.54 (6H, s), 7.53 (2H, s), 7.61 (2H, d, J=8.4Hz), 8.01 (2H, d, J=8.4Hz), 8.10 
(1H, d, J=8.3Hz), 8.31 (1H, s), 8.41 (1H, d, J=8.3Hz). 
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[0535] MS(ESI)m/z:469.1 ([M+H] + ). 



[Example 57] 



[0536] 



[Formula 102] 



NC--/3 
F 3 cT 




] O 



120 H H 



[0537] Compound 121 which was a starting material was synthesized by a method similar to that in Steps 1 to 2 of 

Example 56 and Step 6 of Example 22 

[0538] 



[0539] 1 H-NMR (400MHz, CDCI 3 ) 5: 1.58 (6H, s), 4.73 (2H, s), 6.62 (1H, d, J=8.4Hz), 7.35 (1H, dd, J=8.4, 2.6Hz), 
7.83 (1H, dd. J=8.2, 2.0Hz), 7.93-8.01 (3H, m). 
[0540] MS(ESI)m/z:406.2([M+H]+). 
[0541] 



[0542] Compound 121 (150 mg) was dissolved in dioxane (3.7 ml_) and added with triethylamine (0.515 ml_). It was 
cooled to 0°C and added with triphosgene (1 1 0 mg) and the mixture was stirred at 0°C for 1 0 minutes. It was added with 
N,N-dimethylethylenediamine (0.406 ml_) and the reaction solution was resumed to room temperature while stirring. It 
was added with water and the mixture was extracted with dichloromethane. The organic layer was dried with anhydrous 
magnesium sulphate, filtered, concentrated under reduced pressure, and purified by flash column chromatography 
(dichloromethane - methanol) to obtain 29 mg (yield 15%) of the target compound (Compound 120). 
[0543] 1 H-NMR (400MHz, CDCI 3 ) 5: 1.60 (6H, s), 2.30 (6H, s), 2.53 (2H, t, J=6.2Hz), 3.46-3.48 (2H, m), 7.02 (1H, br 
s), 7.53 (1H, dd, J=8.8, 2.6Hz), 7.83 (1H, dd, J=8.2, 1.7Hz), 7.95 (1H, d, J=1.7Hz), 7.99 (1H, d, J=8.2Hz), 8.15 (1H, d, 
J=2.6Hz). 

[0544] Here, a peak for 1 H overlaps the peak of chloroform at or around 5 7.26. 
[0545] MS(ESI)m/z:520.1 ([M+H] + ) 



[Formula 103] 




isTnh 2 



121 



[Formula 104] 
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[Example 58] 
[0546] 



[Formula 105 ] 




121 




NMe? 



[0547] 51 mg (yield 26%) of the target compound (Compound 122) was obtained from Compound 121 (150 mg) by 
the method similar to that in Example 57. 

[0548] 1 H-NMR (400MHz, CDCI 3 ) 8: 1 .60 (6H, s), 2.32 (6H, s), 2.64 (2H, t, J=5.5Hz), 4.32 (2H, t, J=5.5Hz), 7.63 (1H, 
dd, J=8.8, 2.6Hz), 7.69 (1H, s), 7.84 (1H, dd, J=8.2, 1.6Hz), 7.95 (1H, d, J=1.6Hz), 7.99 (1H d, J=8.2Hz), 8.17 (1H, d, 
J=8.8Hz), 8.20 (1H, d, J=2.6Hz). 
[0549] MS(ESI)m/z:520.9([M+H] + ). 

[Example 59] 

[0550] 



[Formula 106] 



NC-f Vn 
F 3 C 



N 



3 
123 



O 



N N N 
H H 



.OH 



[0551] (Stepl) 
[0552] 



[Formula 107] 




121 




N^N A OPh 



[0553] Compound 121 (150 mg) was dissolved in tetrahydrofuran (1 .85 ml_) and added with pyridine (0.039 ml_) and 
phenyl chloroformate (0.06 ml_) at 0°C and the mixture was stirred at room temperature for two hours. The reaction 
solution was added with ethyl acetate, washed with a saturated sodium hydrogen carbonate aqueous solution, 1 N HCI 
and brine, dried with anhydrous magnesium sulphate, filtered, concentrated under reduced pressure, and purified by 
flash column chromatography (hexane - ethyl acetate) to obtain 201 .6 mg (yield 77%) of the target compound (Compound 
124). Rf value (silica gel plate, eluent; hexane:ethyl acetate =2:3): 0.78. 

[0554] 1 H-NMR (400MHz, CDCI 3 ) 5: 1.59 (6H, s), 7.21 (2H, d, J=7.7Hz), 7.29-7.30 (1H m), 7.43-7.45 (2H, m), 7.68 
(1 H dd, J=8.8, 2.6Hz), 7.83 (1 H, dd, J=8.1 , 1 .8Hz), 7.95 (1 H, d, J=1 .8Hz), 7.99 (1 H, d, J=8.1 Hz). 8.22 (1 H, d, J=8.8Hz), 
8.29 (1H, d, J=2.6Hz), 8.40 (1H, s). 
[0555] MS(ESI)m/z:526.1 ([M+H] + ). 
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(Step 2) 
[0556] 



NC 



O 



V-N 

// 
S 



[Formula 108] 



124 



NC 



N " N A OPh 
H 



F 3 C 



O 



-j 



N 



-N. 



123 



1 ° 
H H 



[0557] Compound 124 (20 mg) was dissolved in dichloromethane (0.6 ml_) and added with ethanolamine (0.0046 mL) 
and triethylamine (0.01 06 mL) and the mixture was stirred at room temperature overnight. Separately from this, Compound 
124 (60 mg) was dissolved in dichloromethane (1.8 mL) and added with ethanolamine (0.0413 mL) and triethylamine 
(0.095 mL) and the mixture was stirred at room temperature for two hours. These two reaction solutions are combined 
added with water and the mixture was extracted with dichloromethane. The organic layer was washed with 0.5 N HCI 
and a saturated sodium hydrogen carbonate aqueous solution, dried with anhydrous magnesium sulphate, filtered, 
concentrated under reduced pressure, and purified by flash column chromatography (hexane - ethyl acetate) to obtain 
54.8 mg (yield 73%) of the target compound (Compound 123). 
[0558] Rf value (silica gel plate, eluent; Ethyl acetate): 0.32. 

[0559] 1 H-NMR (CDCI 3 ) 5: 1.60 (6H, s), 2.80 (1H, s), 3.59 (2H, dd, J=5.1, 10.2Hz), 3.85 (2H, dd, J=4.9, 9.8Hz), 6.97 
(1H, d, J=8.8Hz), 7.56 (1H, dd, J=8.8, 2.6Hz), 7.84 (1H, d, J=8.1Hz), 7.96 (1H, s), 7.99 (1H, d, J=8.1Hz), 8.16 (1H, d, 
J=2.6Hz), 8.36 (1H, s), 9.41 (1H, s). 
[0560] MS(ESI)m/z:493.1 ([M+H]+). 



[Example 60] 
[0561] 



[Formula 109 j 



nc-V Vn t 

•• J \ N 



S 

124 



o ? 

N N OPh 
H 



r---f.,. 



nc ({ Vn , 

:.r N :fv o 

FsC S H N J. N A 0 ^OH 

125 H 



[0562] 43 mg (yield 65%) of the target compound (Compound 1 25) was obtained from Compound 1 24 (70 mg) by the 

method similar to that in Step 2 of Example 59. 

[0563] Rf value (silica gel plate, eluent; Ethyl acetate): 0.49. 

[0564] MS(ESI)m/z:494.1 ([M+H] + ). 

[Example 61] 

[0565] 
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[Formula 110] 




126 



NMe? 



[0566] (Stepl) 
[0567] 



O 



[Formula 111] 



127 

11 



NC-f V-N r 0 



[0568] Compound 11 (1.5 g) and 2-chloro-4-isothiocyanate - benzonitrile (1.9 g) were dissolved in N,N-dimethyla- 
cetamide (5 ml_) and the mixture was stirred at 1 60°C in a microwave reaction apparatus for five minutes. After standing 
to cool, it was added with water and the mixture was extracted with dichloromethane. The organic layer was concentrated 
under reduced pressure and purified by flash column chromatography (eluent; hexane:ethyl acetate =1 :0-2:3) and the 
precipitate was separated by filtration, washed with dichloromethane, and vacuum-dried to obtain 1 .12 g (yield 51%) of 
the target compound (Compound 127). 

[0569] Rf value (silica gel plate, eluent; hexane:ethyl acetate = 1:1): 0.21. 
[0570] MS(ESI)m/z>470.0([M+H]+). 

(Step 2) 

[0571] 



[Formula 112] 




[0572] Compound 1 27 (1 . 1 2 g) was suspended in dioxane (1 0 ml_) and added with concentrated hydrochloric acid (3 
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ml_) and the mixture was stirred at 1 00°C for two hours. The reaction solution was cooled to 0°C, adjusted to pH about 
10 with 2 N NaOH and the mixture was extracted with ethyl acetate. The organic layer was concentrated and added 
with hexane. The precipitate was separated by filtration to obtain 655.5 mg of crude product of Compound 1 34. Further- 
more, the filtrate was concentrated and added with hexane, and the precipitate was separated by filtration to obtain 
320.6 mg of crude product of Compound 134. 320.6 mg of this crude product was dissolved in toluene and added with 
4-nitrophenyl chloroformate (250 mg) and the mixture was stirred at 1 10°C for 4.5 hours. After standing to cool, it was 
concentrated and added with ethyl acetate, and the precipitate was separated by filtration to obtain 326.4 mg of the 
target compound (Compound 128). 

[0573] Rf value (silica gel plate, eluent; dichloromethane: methanol =1 0:1 ): 0.41 . 
[0574] MS(ESI)m/z:593.1 ([M+H] + ). 

(Step 3) 

[0575] 



[Formula 113] 



NCH? 
CI 



o 

N 

s 



128 



H 



c r r N a N ' 



126 



O 

S H H 



MMe 2 



[0576] Compound 1 28 (97 mg) was suspended in dichloromethane (0.17 ml_) added with N,N-dimethylethylenediamine 
(0.36 ml_) and the mixture was stirred at room temperature for four hours. The reaction solution was diluted with dichlo- 
romethane and washed with water and the organic layer was dried with sodium sulphate, filtered, concentrated under 
reduced pressure, and purified by flash column chromatography and thin layer chromatography to obtain 31 .3 mg (yield 
43%) of the target compound (Compound 126). 

[0577] Rf value (silica gel plate, dichloromethane: methanol =1 0:1 ): 0.22. 

[0578] 1 H-NMR (300MHz, CDCI 3 ) 5: 1 .60 (6H, s), 2.38 (6H, s), 2.61 (2H, s), 3.46 (2H, s), 7.12 (1 H, dd, J=8.2, 1 .9Hz), 
7.53 (1H, dd, J=8.4, 2.1Hz), 7.59 (1H, d, J=1.6Hz), 7.70 (1H, d, J=1.9Hz), 7.79 (1H, d, J=8.5Hz), 7.83 (1H d, J=8.5Hz). 
[0579] MS(ESI)m/z:542.0([M+H]+). 

[Example 62] 

[0580] 




[0581 ] Compound 1 28 (1 02.7 mg) was suspended in dichloromethane (0.17 ml_) and added dropwise with 2,2-dimethyl- 
1 ,3-dioxolan-4-ylmethyl amine (0.448 ml_) and the mixture was stirred at room temperature for 2.5 hours. It was added 
with water and the organic layer was extracted with dichloromethane, dried with sodium sulfate, filtered, and concentrated 
under reduced pressure. The obtained residue was dissolved in tetrahydrofuran (0.2 ml_) and added with 6 N HCI (0.4 
ml_) and the mixture was stirred at room temperature for 2.5 hours. It was added with a saturated sodium hydrogen 
carbonate aqueous solution and the mixture was extracted with dichloromethane, and the organic layer was dried with 
sodium sulphate, filtered, concentrated under reduced pressure, and purified by flash column chromatography (eluent; 
dichloromethane: methanol =1 :0-4:1 ) to obtain 51 mg (yield 54%) of the target compound (Compound 129). 
[0582] Rf value (silica gel plate, dichloromethane: methanol =10:1): 0.32. 
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[0583] MS(ESI)m/z:545.0([M+H] + ). 

[Example 63] 

[0584] 



[Formula 115] 



NC 



O 

Vn 
s 1 

128 



CI 



j O 
■S H 



NC f >-N 



cs 



O 

S I 



130 



^ S H H 



[0585] 35.3 mg (yield 42%) of the target compound (Compound 130) was obtained from Compound 128 (97 mg) by 
the method similar to that in Step 3 of Example 61 . 

[0586] Rf value (silica gel plate, dichloromethane: methanol =10:1): 0.35. 
[0587] MS(ESI)m/z:515.1([M+H] + ). 

[Example 64] 

[0588] 



[Formula 116] 



fx 



o 

S 

128 



xx 



N 

S H 



HC-( X 



o 
s 



131 



^NMe 2 



[0589] 55.4 mg (yield 62%) of the target compound (Compound 131) was obtained from Compound 128 (97 mg) by 

the method similar to that in Step 3 of Example 61 . 

Rf value (silica gel plate, dichloromethane: methanol =10:1): 0.31 . 

[0590] 1 H-NMR (300MHz, CDCI 3 ) 5: 1 .60 (6H, s), 2.36 (6H, s), 2.71 (2H, t, J=5.5Hz), 4.43 (2H, t, J=5.5Hz), 7.12 (1H, 
dd, J=8.3, 1.9Hz), 7.53 (1H, dd, J=8.3, 1.9Hz), 7.66 (1H. d, J=1.9Hz), 7.71 (1H, d, J=1.9Hz), 7.80 (2H, d, J=8.3Hz). 
[0591] MS(ESI)m/z:543.0([M+H] + ). 



[Example 65] 



[0592] 



[Formula 117] 



NC 



J X 

\ / 



Cf 



o 

S 

128 



Y N >-n a o: 

• 3 H 



nc r % • >/ 



> N 



o 



132 



S H 



OH 



[0593] Compound 128 (1 02 mg) was suspended in dichloromethane (0.1 7 ml_) and added dropwise with 2,2-dimethyl- 
1 ,3-dioxolan-4-ylmethanol (0.45 ml_) and triethylamine (0.048 ml_) and the mixture was stirred at room temperature for 
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1 .5 hours. It was added with water and the mixture was extracted with dichloromethane and the organic layer was dried 
with sodium sulfate, filtered, and concentrated under reduced pressure. The obtained residue was dissolved in tetrahy- 
drofuran (0.2 ml_) and added with 6 N HCI (0.6 ml_) and the mixture was stirred at room temperature for 1 .5 hours. It 
was added with 2 N NaOH, extracted with dichloromethane, and the organic layer was dried with sodium sulfate, filtered, 
and concentrated under reduced pressure, purified by flash column chromatography (eluent; dichloromethane: methanol 
=1 :0-9:1 ) to obtain 55.3 mg (yield 59%) of the target compound (Compound 1 32). 
[0594] Rf value (silica gel plate, dichloromethane: methanol =1 0:1 ): 0.22. 
[0595] MS(ESI)m/z:546.2([M+H] + ). 



[Example 66] 



[0596] 



[Formula 118] 



or s iX<t* ° 



NO? 



128 



NO 



o- 



or s r W^o-°h 

133 



[0597] Compound 1 28 (1 00 mg) was suspended in dichloromethane (0. 1 7 ml_) and added dropwise with ethyleneglycol 
(0.1 89 ml_) and triethylamine (0.047 ml_) and the mixture was stirred at room temperature for 30 minutes. It was added 
with water and the mixture was extracted with dichloromethane, and the organic layer was dried with sodium sulfate, 
filtered, and concentrated under reduced pressure and purified by flash column chromatography (eluent; dichlorometh- 
ane: methanol =1 :0-9:1 ) to obtain 56.6 mg (yield 71 %) of the target compound (Compound 1 33). 
[0598] 1 H-NMR (300MHz, CDCI 3 ) 5: 1 .62 (6H, s), 1 .96 (1 H, s), 3.92-3.99 (2H, br m), 4.45-4.50 (2H, m), 7.21 (1 H, dd, 
J=8.2, 1.9Hz), 7.53 (1H, dd, J=8.2, 1 .9Hz), 7.70 (1H, d, J=1.9Hz), 7.81 (1H, d, J=8.2Hz), 7.87 (1H, s), 7.94 (1H, d, 
J=8.2Hz), 10.65 (1H, brs). 



[Example 67] 



[0599] 



[Formula 118-1] 




NH 2 

103 JFA 



F a C HN Y — ^.COOMe 
O 



135 



v-r 



F 3 C 



. v N T N -(> a 



s 

136 



HN r -^CONH 2 
O 



[0600] Compound 1 03 (50 mg) was dissolved in dichloromethane and added with triethylamine (0.04 mL) and methyl 
4-chloro-4-oxobutyrate (0.018 mL) and the mixture was stirred at room temperature for two hours. It was added with 
triethylamine (0.04 mL) and the mixture was stirred for two hours. It was added with methyl 4-chloro-4-oxobutyrate 
(0.01 8 mL) and the mixture was stirred at room temperature for one hour. It was added with water, and the mixture was 
extracted with dichloromethane, and the organic layer was dried with sodium sulfate, filtered, and concentrated under 
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reduced pressure to obtain 68.8 mg of crude product of Compound 1 35. 65 mg of this crude product was added with 7 

N ammonia/methanol (2 ml_) at 0°C and the mixture was stirred at 50°C for four hours. After standing to cool, it was 

concentrated under reduced pressure and purified by flash column chromatography and thin layer chromatography to 

obtain 32.3 mg of the target compound (Compound 1 36). 

[0601] Rf value (silica gel plate, dichloromethane:methanol =10:1):0.24. 

[0602] MS(ESI)m/z:538.0([M+H]+). 

[Example 68] 

[0603] 



[Formula 119] 



O 




[0604] (Stepl) 
[0605] 



[Formula 120] 



U 
137 



OP 



OoN. 



0 



N N" 



138 



[0606] Compound 137 (2.03 g) was dissolved in ethyl acetate (10 ml_) and N,N-dimethylformamide (2 mL) and added 
dropwise with N,N-dimethylformamide dimethylacetal (1 .47 mL) and the mixture was stirred at room temperature over- 
night. The reaction solution was added with hexane (20 mL) and allowed to stand still overnight. The precipitate was 
separated by filtration and vacuum-dried to obtain 2.37 g (yield 92%) of the target compound (Compound 138). 
[0607] Rf value (silica gel plate, hexane:ethyl acetate = 1 :2): 0.29. 

[0608] 1 H-NMR (400MHz, CDCI 3 ) 5: 3.04 (3H, s), 3.21 (3H, s), 7.68 (1 H t, J=8.1 Hz), 8.1 8 (1 H, s), 8.26 (1 H, d, J=8.1 Hz), 
8.37 (1H, d, J=8.1Hz), 8.71 (1H, s). 
[0609] MS(ESI)m/z:258.1 ([M+H]+). 

(Step 2) 

[0610] 
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[Formula 121] 




[0611] Compound 138 (1 .18 g) was dissolved in methanol (50 ml_) and tetrahydrofuran (15 ml_) and added with 10% 
Pd/C (108 mg) and the mixture was stirred under hydrogen atmosphere at room temperature overnight. The reaction 
solution was filtered, concentrated under reduced pressure, and vacuum-dried to obtain 1 .02 g (yield 98%) of the target 
compound (Compound 139). 

[0612] Rf value (silica gel plate, hexane:ethyl acetate = 1 :2): 0.097. 

[0613] 1 H-NMR (400MHz, CDCI 3 ) 5: 3.03 (3H, d, J=2.2Hz), 3.13 (3H, d, J=2.6Hz), 3.86 (2H, s), 6.77-6.80 (1H, m), 
7.22-7.26 (3H, m), 8.11 (1H, s). 

(Step 3) 

[0614] 



[Formula 122] 



O p 



139 



H 

MeOOC ,.N 

A 



op 



N N 



140 



[0615] Compound 139 (250 mg) and 2-bromo-2-methylpropionic acid (185 mg) were dissolved in dioxane (1.1 ml_) 
and added with diisopropylethylamine (0.385 ml_) and the mixture was stirred at 70°C for two hours. After standing to 
cool, it was added with 6 N HCI and the mixture was extracted with ethyl acetate. The organic layer was dried with 
sodium sulfate, filtered and concentrated under reduced pressure. The obtained residue was dissolved in dichlorometh- 
ane, and added with an etherl solution of diazomethane (which was prepared by dissolving N-methyl-N'-nitro-N-nitro- 
soguanidine in 40% KOH aqueous solution and the mixture was extracted with ether) while stirring at room temperature 
till yellow color of the reaction solution disappeared. The reaction solution was concentrated under reduced pressure 
and purified by flash column chromatography to obtain 275.5 mg (yield 77%) of the target compound (Compound 1 40). 
[0616] Rf value (silica gel plate, hexane:ethyl acetate = 1:1): 0.079. 
[0617] MS(ESI)m/z:328.0([M+H]+). 



(Step 4) 
[0618] 
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[Formula 123] 



H 

MeOOCX .N 

A 



O ,0 



o 



N' N 



NC 



140 



C) s 

141 



o o 

Y N N' 



1 ^ 



[0619] 322.3 mg (yield 80%) of the target compound (Compound 141) was obtained from Compound 140 (327 mg) 

by the method similar to that in Step 3 of Example 15. 

[0620] Rf value (silica gel plate, hexane:ethyl acetate = 1:1): 0.24. 

[0621] MS(ESI)m/z:490.1([M+H]+) 



(Step 5) 
[0622] 



[Formula 124] 




S0 2 NH 2 



[0623] Compound 141 (222.3 mg) was dissolved in ethanol (0.3 ml_) and added with 4 N sulfuric acid (0.3 ml_) and 
the mixture was stirred at 90°C for five hours. After standing to cool, it was added with aqueous sodium hydroxide, the 
mixture was extracted with dichloromethane and the organic layer was concentrated under reduced pressure. The 
obtained residue was dissolved in ethanol (0.2 ml_) and added with 4.5 N sulfuric acid (0.2 ml_) and the mixture was 
stirred at 90°C for 1 .5 hours. After standing to cool, it was added with aqueous sodium hydroxide and the mixture was 
extracted with dichloromethane, and the organic layer was concentrated under reduced pressure and purified by flash 
column chromatography and thin layer chromatography to obtain 78 mg (yield 39%) of the target compound (Compound 
137). 

[0624] 1 H-NMR (300MHz, CDCI 3 ) 5: 1 .60 (6H, s), 4.92 (2H, s), 7.48-7.54 (2H, m), 7.67 (1 H, d. J=1 .9Hz), 7.71 (1 H, t, 
J=7.9Hz), 7.81 (1 H, d, J=8.2Hz), 7.89 (1 H, t, J=1 .9Hz), 8.06 (1 H, dt, J=7.9, 1 .9Hz). 
[0625] MS(ESI)m/z:435.0([M+H]+). 



[Example 69] 



[0626] 
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[Formula 125] 




H 



[0627] Compound 143 which was a starting material was synthesized by the method similar to that in Steps 1 to 2 of 

Example 56 and Step 6 of Example 22. 

[0628] 



[Formula 126] 
O 




[0629] 1 H-NMR (400MHz, DMSO-d 6 ) 6: 1 .50 (6H, s), 6.37 (2H, s), 6.58 (1 H, d, J=8.8Hz), 7.37 (1H, dd, J=8.8, 2.6Hz), 
7.75 (1 H, dd, J=8.2, 1 .8Hz), 7.88 (1 H, d, J=2.6Hz), 8.05 (1 H d, J=1 .8Hz), 8.21 (1 H, d, J=8.2Hz). 
[0630] MS(ESI)m/z:372.1 ([M+H] + ). 
[0631] 



[Formula 127] 



o 



0 J 

N NH 2 



NC 



CI 



s 

143 



CI 



O 

V\ 
v«-... 

N 

S 
142 



-N 



O 



I 



H 



[0632] Compound 143 (150 mg) was dissolved in dioxane (15 ml_) and added with triethylamine (0.558 ml_) and the 
mixture was cooled to 0°C under nitrogen atmosphere. It was added with triphosgene (119 mg) and the mixture was 
stirred for 10 minutes and then added with dimethylaminoethanol (0.801 ml_) and the mixture was stirred at room 
temperature for 1 0 minutes. It was added with a saturated sodium hydrogen carbonate aqueous solution and the mixture 
was extracted with ethyl acetate, and the organic layer was dried with anhydrous magnesium sulphate, filtered, con- 
centrated under reduced pressure, and purified by flash column chromatography (NH silica gel, eluent; hexane:ethyl 
acetate =1 :0-0:1 ) and thin-layer chromatography (eluent; dichloromethane: methanol =15:1 ) to obtain 50 mg (yield 26%) 
of the target compound (Compound 142). 

[0633] 1 H-NMR (400MHz, DMSO-d 6 ) 5: 1 .51 (6H, s), 2.20 (6H, s), 2.52 (2H, t, J=5.9Hz), 4.22 (2H, t, J=5.9Hz), 7.73 
(1 H, dd, J=8.4, 1 .8Hz), 7.80 (1 H, dd, J=9.0, 2.6Hz), 8.00 (1H, d, J=9.0Hz), 8.03 (1H, d, J=1 .8Hz), 8.19 (1H, d, J=8.4Hz), 
8.26 (1H, d, J=2.6Hz), 10.48 (1H, s). 
[0634] MS(ESI)m/z:487.1 ([M+H]+). 
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[Example 70] 
[0635] 



[Formula 128] 
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[0636] Compound 124 (75 mg) and 2,2-dimethyl-1 ,3-dioxolan-4-ylmethanol (0.106 mL) were dissolved in dichlo- 
romethane (1 .5 mL) and added with triethylamine (0.12 mL) and the mixture was stirred at room temperature overnight. 
The reaction solution was added with water, the mixture was extracted with dichloromethane and the organic layer was 
dried with anhydrous magnesium sulphate, filtered, and concentrated under reduced pressure. The obtained residue 
was dissolved in tetrahydrofuran (2 mL) and added with 6 N HCI (1 mL) and the mixture was stirred at room temperature 
for one hour. The reaction solution was added with a saturated sodium hydrogen carbonate aqueous solution and the 
mixture was extracted with ethyl acetate, and the organic layer was washed with brine, dried with anhydrous magnesium 
sulphate, filtered, concentrated under reduced pressure, and purified by flash column chromatography (hexane - ethyl 
acetate) to obtain 40 mg (yield 53%) of the target compound (Compound 144). 

[0637] 1 H-NMR (400MHz, CDCI 3 ) 5: 1.60 (6H, s), 2.14 (1H, s), 2.65 (1H, d, J=4.4Hz), 3.65-3.79 (2H, m), 4.01-4.04 
(1H, m), 4.34 (2H, ddd, J=21.7, 11.6, 5.2Hz), 7.66 (1H, dd, J=8.9, 2.3Hz), 7.85 (1H, dd, J=8.1, 1.8Hz), 7.96 (1H, d, 
J=1.8Hz), 7.99 (1H, d, J=8.1Hz), 8.12 (1H. s), 8.17 (1H, d, J==8.9Hz), 8.26 (1H, d, J=2.3Hz). 
[0638] MS(ESI)m/z:524.0([M+H] + ). 

[Example 71] 

[0639] 



[Formula 129] 
O 




[0640] (Step 1) 
[0641] 
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[Formula 130] 




[0642] Compound 1 45 (3.08 g) was dissolved in dichloromethane (90 ml_) and added with water (1 00 mL) and potas- 
sium carbonate (3.08 g) and added dropwise with Compound 146 (2.48 mL) at 0°C and the mixture was stirred at room 
temperature overnight. The organic layer was washed with brine, dried with anhydrous magnesium sulphate, filtered, 
concentrated under reduced pressure, and purified by flash column chromatography (eluent, hexane:ethyl acetate =1 : 
0-3:1) to obtain 5.31 g (yield 87%) of the target compound (Compound 147). 
[0643] Rf value (silica gel plate, hexane:ethyl acetate = 2:1): 0.55. 

[0644] 1 H-NMR (400MHz, CDCI 3 ) 5: 2.05 (6H, s), 7.51 (1H, dd, 3=8.5. 1.9Hz), 7.64 (1H, d, J=8.5Hz), 7.92 (1H, d, 
J=1.9Hz), 8.61 (1H, s). 



(Step 2) 
[0645] 



[Formula 131] 
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[0646] Compound 147 (10.0 g), Compound 148 (5.72 g) and sodium hydride (60% in oil, 1.59 g) were dissolved in 
tetrahydrofuran (67 mL) and the mixture was stirred under nitrogen atmosphere at 45°C for one hour. The reaction 
solution was cooled to 0°C and added with sodium hydride (60% in oil, 7.96 g) and added dropwise with Compound 1 49 
(13.76 mL). It was stirred at 0°C for 10 minutes and at room temperature for 30 minutes. The reaction solution was 
diluted with t-butyl methyl ether and poured into a saturated ammonium chloride aqueous solution cooled to 0°C. The 
organic layer was washed with brine and dried with anhydrous magnesium sulphate, filtered, concentrated under reduced 
pressure, and purified by flash column chromatography (hexane - ethyl acetate). The precipitate was separated by 
filtration from a hexane - ethyl acetate mixed solvent and vacuum-dried to obtain 3.22 g (yield 22%) of the target compound 
(Compound 150). 

[0647] Rf value (silica gel plate, hexane:ethyl acetate = 2:1): 0.39. 

[0648] 1 H-NMR (400MHz, CDCI 3 ) 5: 1 .62 (6H, s), 7.48-7.53 (2H, m), 7.66 (1 H, s), 7.75 (1 H, d, J=8.4Hz), 7.83 (1 H d, 
J=8.4Hz) 7.90 (1H, d, J=1.1Hz). 

(Step 3) 

[0649] 
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[Formula 13 2] 




[0650] Compound 150 (3.22 g) was dissolved in ethanol (60 ml_) and added with iron powder (4.13 g) and the mixture 
was concentrated hydrochloric acid (0.3 ml_) and heated to reflux for 90 minutes. The reaction solution was filtered and 
the residue was washed with ethyl acetate, and concentrated under reduced pressure and purified by flash column 
chromatography (NH silica, hexane - ethyl acetate) to obtain 2.34 g (yield 78%) of the target compound (Compound 151). 
[0651] Rf value (silica gel plate, hexane:ethyl acetate = 1:1): 0.55. 

[0652] 1 H-NMR (400MHz, CDCI 3 ) 6: 1.57 (6H, s), 4.24 (2H, s), 6.60 (1H, dd, J=8.3, 2.3Hz), 6.67 (1H, d, J=2.3Hz), 
7.39 (1 H, d, J=8.3Hz), 7.51 (1 H, dd, J=8.2, 1 .9Hz), 7.67 (1 H, d, J=1 .9Hz), 7.80 (1 H, d, J=8.2Hz). 

(Step 4) 

[0653] 



[Formula 133] 




[0654] Triphosgene (194 mg) was dissolved in dichloromethane (2 ml_) and added with diisopropylethylamine (0.086 
ml_) and a dichloromethane solution of Compound 151 (80 mg) at 0°C and the mixture was stirred at room temperature 
at 0°C for 20 minutes for five minutes. The reaction solution was cooled to 0°C and added with 1 -(2-hydroxyethyl) 
pyrrolidine (0.648 ml_) and the mixture was stirred at room temperature for one hour. It was added with water, the mixture 
was extracted with dichloromethane, and the organic layer was washed with a saturated sodium hydrogen carbonate, 
and dried with anhydrous magnesium sulphate, filtered, concentrated under reduced pressure, and purified by flash 
column chromatography and thin layer chromatography to obtain 52 mg (yield 48%) of the target compound (Compound 
166). 

[0655] Rf value (silica gel plate, dichloromethane: methanol = 20:1 ): 0.28. 

[0656] 1 H-NMR (400MHz, CDCI 3 ) 5: 1 .60 (6H, s), 1 .83 (4H, br s), 2.60 (4H, br s), 2.82 (2H, t, J=5.6Hz), 4.33 (2H, t, 
J=5.6Hz), 6.95 (1 H dd, J=8.6, 2.4Hz), 7.39 (1H, s), 7.51 (2H, d, J=8.4Hz), 7.68 (1H, d, J=1 .8Hz), 7.81 (1H, d, J=8.4Hz), 
8.26 (1H, d, J=1.8Hz). 
[0657] MS(ESI)m/z:546.1 ([M+H] + ). 

[Example 72] 

[0658] 
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[Formula 134] 



O 




[0659] This compound was synthesized by a method similar to that in Example 71 . 
[0660] Rf value (silica gel plate, dichloromethane: methanol = 20:1 ): 0.27. 

[0661] 1 H-NMR (400MHz, CDCI 3 ) 5: 1 .06 (6H, t, J=7.1 Hz), 1 .60 (6H, s), 2.62 (4H, q, J=7.1 Hz), 2.76 (2H, t, J=5.9Hz), 
4.27 (2H, t, J=5.9Hz), 6.95 (1 H, dd, J=8.4, 2.2Hz), 7.33 (1 H, s), 7.49-7.53 (2H, m), 7.68 (1 H, d, J=1 .8Hz), 7.81 (1 H, d, 
J=8.4Hz), 8.26 (1 H, d, J=1 .8Hz). 
[0662] MS(ESI)m/z:548.0([M+H] + ). 

[Example 73] 

[0663] 



[Formula 135] 



O 




[0664] This compound was synthesized by a method similar to that in Example 71 . 
[0665] Rf value (silica gel plate, hexane:ethyl acetate =2:3): 0.14. 

[0666] 1 H-NMR (400MHz, CDCI 3 ) 5: 1 .60 (6H, s), 2.52-2.54 (4H, br m), 2.70 (2H, t, J=5.6Hz), 3.74 (4H, t, J=4.8Hz), 
4.33 (2H, t, J=5.6Hz), 6.97 (1 H, dd, J=8.0, 2.1 Hz), 7.33 (1 H, s), 7.49-7.54 (2H, m), 7.68 (1 H, d, J=1 .8Hz), 7.81 (1 H, d, 
J=8.1Hz), 8.25 (1H, s). 
[0667] MS(ESI)m/z:562.1 ([M+H] + ). 

[Example 74] 

[0668] 



[Formula 136] 

O 

ci s H 
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[0669] (Stepl) 
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[0671] Compound 134 (100 mg) was dissolved in N,N-dimethylacetamide (0.234 ml_) and added with N,N'-bis-Boc- 
guanylpyrazole (225 mg) and trifluoroacetic acid (0.054 mL) and the mixture was stirred at room temperature for 19 
hours. Furthermore, it was added with trifluoroacetic acid (0.054 mL) and the mixture was stirred at 50°C at room 
temperature for 19 hours for five hours. It was added with water, and the mixture was extracted with dichloromethane, 
and the organic layer was dried, concentrated under reduced pressure, and purified by flash column chromatography 
(eluent; hexane:ethyl acetate =1 :0-2:1 ) to obtain 34 mg (yield 22%) of the target compound (Compound 1 69). 
[0672] Rf value (silica gel plate, chloroform:methanol =19:1): 0.91. 
[0673] MS(ESI)m/z:670.2([M+H] + ). 



(Step 2) 
[0674] 



[Formula 138] 
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[0675] Compound 170 was synthesized by the method similar to that in Step 2 of Example 55. 
[0676] Rf value (silica gel plate, hexane:ethyl acetate = 1 :1): 0.1 1 . 
[0677] MS(ESI)m/z:470.0([M+H] + ). 



[Example 75] 



[0678] 



[Formula 139] 

H OO n 1 / O 

172 F 3 C S F 3 C S 

173 171 



[0679] The target compound (Compound 171) was synthesized by the method similar to that in Steps 4 and 5 of 
Example 68, except that diisopropylamine was used as a base and dimethylformamide was used as a solvent in the 
step to produce Compound 1 73 and that 6 N hydrochloric acid was used as an acid and dioxane was used as a solvent 
in the step to produce Compound 171 . 

[0680] Rf value (silica gel plate, dichloromethane: methanol = 20:1 ): 0.38. 
[0681] MS(ESI)m/z:469.1([M+H] + ). 
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[Example 76] 
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[0683] Compound 171 (80 mg) was dissolved in dichloromethane (3.5 ml_) and added with acetic anhydride (0.0484 
ml_) and triethylamine (0.0714 ml_) and the mixture was stirred at room temperature for 16 hours. It was added with 
water and the mixture was extracted with dichloromethane, and the organic layer was dried with anhydrous magnesium 
sulphate, filtered, concentrated under reduced pressure, and purified by flash column chromatography (dichloromethane 
- methanol) to obtain 67.3 mg (yield 77%) of the target compound (Compound 174). 
[0684] Rf value (silica gel plate, dichloromethane: methanol = 20:1 ): 0.33. 

[0685] 1 H-NMR (400MHz, CDCI 3 ) 5: 1 .64 (6H, s), 2.09 (3H, s), 7.63 (1 H, d, J=8.1 Hz), 7.75 (1 H, t, J=8.1 Hz), 7.84 (1 H, 
d, J=8.1Hz), 7.96-8.01 (3H, m), 8.12 (1H, s), 8.18 (1H, d, J=8.1Hz). 
[0686] MS(ESI)m/z:51 1 .1 ([M+H] + ). 



[0688] Triphosgene (240 mg) was dissolved in dichloromethane (1 ml_) and added with diisopropylethylamine (0.09 
mL) and a dichloromethane (1.5 ml_) solution of Compound 151 (80 mg) at 0°C and the mixture was stirred at room 
temperature for 20 minutes. The reaction solution was cooled to 0°C and added with (-)-2,3-0-isopropylidene-D-threitol 
(990 mg) and triethylamine (0.68 mL) and the mixture was stirred at room temperature for one hour. It was added with 
water, and the mixture was extracted with dichloromethane, and the organic layer was dried with sodium sulfate, filtered, 
and concentrated under reduced pressure, and purified by flash column chromatography (eluent; Hexane ethyl acetate 
=7:3-1 :1 ) to obtain Compound 1 75. This was dissolved in tetrahydrofuran (0.2 mL) and added with 6 N hydrochloric acid 
(0.4 mL) and the mixture was stirred at room temperature for one hour. It was added with water, extracted with ethyl 
acetate and the organic layer was dried with sodium sulphate, filtered, concentrated under reduced pressure, and purified 
by thin layer chromatography to obtain 44.4 mg (yield 33%)of the target compound (Compound 1 76). 
[0689] Rf value (silica gel plate, dichloromethane: methanol =10:1): 0.35. 
[0690] MS(ESI)m/z:552.9([M+H] + ). 



[Example 77] 



[0687] 



[Formula 141] 
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[Example 78] 
[0691] 



[Formula 142] 
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[0692] This compound was synthesized by a method similar to that in Example 77. 
[0693] Rf value (silica gel plate, dichloromethane : methanol =10:1): 0.35. 
[0694] MS(ESI)m/z:575.0([M+Na] + ). 



[Example 79] 
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[0696] Triphosgene (240 mg) was dissolved in dichloromethane (0.5 ml_) and added with diisopropylethylamine (0.09 
ml_) and a dichloromethane (1 ml_) solution of Compound 151 (100 mg) at 0°C and the mixture was stirred at room 
temperature for 30 minutes. The reaction solution was cooled to 0°C and added with pentaerythritol (673 mg) and 
dichloromethane (1 mL) solution of diisopropylethylamine (0.86 ml_) and the mixture was stirred at room temperature 
overnight. It was added with water and the mixture was extracted with dichloromethane, the organic layer was washed 
with a saturated sodium hydrogen carbonate, dried with anhydrous magnesium sulphate, filtered, concentrated under 
reduced pressure, and purified by flash column chromatography and thin layer chromatography to obtain 25.7 mg (yield 
1 8%) of the target compound (Compound 1 78). 

[0697] Rf value (silica gel plate, dichloromethane: methanol =1 0:1 ): 0.18. 
[0698] MS(ESI)m/z:567.0([M+H]+). 

[Example 80] 

[0699] 
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[0700] This compound was synthesized by a method similar to that in Example 79. 
[0701] Rf value (silica gel plate, chloroform:methanol = 20:1): 0.22. 

[0702] 1 H-NMR (400MHz, CDCI 3 ) 5: 1.62 (6H, s), 1.81 (1H, t, J=5.7Hz), 1.92-1.98 (2H, m), 3.75-3.79 (2H, m), 4.38 
(2H, t, J=6.0Hz), 6.98 (1 H, dd, J=8.5, 2.4Hz), 7.28 (1 H, s), 7.53 (1 H, d, J=8.5Hz), 7.84 (1 H, dd, J=8.4, 1 .7Hz), 7.96 (1 H, 
d, J=1.7Hz), 7.99 (1H, d, J=8.4Hz), 8.25 (1H, s). 
[0703] MS(ESI)m/z:541 .1 ([M+H]+). 

[Example 81] 

[0704] 



[Formula 145] 




[0705] Compound 151 (200 mg) was dissolved in dimethylformamide (5 ml_) and added with 4 N hydrochloric acid 
(0.123 ml_) and sodium dicyanide (89 mg) and the mixture was stirred under nitrogen atmosphere 40°C for two hours. 
After standing to cool, it was added with 4 N hydrochloric acid (0.246 ml_) and sodium dicyanide (89 mg) and the mixture 
was stirred under nitrogen atmosphere 40°C for two hours. After standing to cool, it was added with 4 N hydrochloric 
acid (0.246 ml_) and sodium dicyanide (89 mg) and the mixture was stirred under nitrogen atmosphere 40°C overnight. 
After standing to cool, it was added with 4 N hydrochloric acid (0.246 ml_) and sodium dicyanide (89 mg) and the mixture 
was stirred under nitrogen atmosphere 40°C for two hours. The reaction solution was added with water and extracted 
with ethyl acetate, and the organic layer was washed with brine, dried with anhydrous magnesium sulphate, filtered, 
concentrated under reduced pressure, and purified by flash column chromatography (eluent; hexane:ethyl acetate =1 : 
0-1:3) and thin-layer chromatography (eluent; hexane:ethyl acetate =1:3) to obtain 50 mg (yield 22%) of the target 
compound (Compound 180). 

[0706] Rf value (silica gel plate, hexane:ethyl acetate = 1 :2): 0.23. 
[0707] MS(ESI)m/z:471.9([M+H] + ). 

[Example 82] 

[0708] 
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[0709] Compound 151 (20 mg) was dissolved in dichloromethane (0.04 ml_) and added with triethylamine (0.0057 
ml_). The reaction solution was cooled to 0°C and added dropwise with anhydrous trifluoromethane sulfonic acid (0.01 6 
ml_) while stirring for 10 minutes. The reaction solution was added with 0.1 N NaOH and the mixture was extracted with 
dichloromethane, and the organic layer was dried with sodium sulfate, filtered, concentrated under reduced pressure, 
and purified by thin layer chromatography (dichloromethane: methanol =1 0:1 ) to obtain 7.4 mg of the salt with triethylamine 
of the target compound (Compound 181). 

[0710] 1 H-NMR (400MHz, CDCI 3 ) 5: 1.62 (6H, s), 1.81 (1H, t, J=5.7Hz), 1.92-1.98 (2H, m), 3.75-3.79 (2H, m), 4.38 
(2H, t, J=6.0Hz), 6.98 (1 H, dd, J=8.5, 2.4Hz), 7.28 (1 H, s), 7.53 (1 H, d, J=8.5Hz), 7.84 (1 H, dd, J=8.4, 1 .7Hz), 7.96 (1 H, 
d, J=1.7Hz), 7.99 (1H, d, J=8.4Hz), 8.25 (1H, s). 
[0711] MS(ESI)m/z:537.0([M+H]+). 



[Example 83] 



[0712] 



[Formula 14 7] 
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[0713] (Stepl) 
[0714] 



[Formula 148] 
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[0715] Boc-Asp-OBzl (180 mg) was dissolved in dichloromethane (1 ml_) and added with diisopropylethylamine (0.1 93 
ml_). It was cooled to 0°C and added dropwise with thionyl chloride (0.0365 ml_) and the mixture was stirred at 0°C for 
five minutes. It was added with Compound 151 (1 50 mg) and the mixture was stirred at 0°C for 1 0 minutes. It was added 
with dimethylaminopyridine (48.8 mg) and the mixture was stirred at room temperature overnight. The reaction solution 
was concentrated under reduced pressure and purified by flash column chromatography to obtain 70.1 mg (yield 27%) 
of the target compound (Compound 182). 

[0716] Rf value (silica gel plate, hexane:ethyl acetate = 1.1): 0.60. 
[0717] MS(ESI)m/z:732.0([M+Na] + ). 

(Step 2) 

[0718] 
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[0719] Compound 182 (1 mg) was dissolved in 7 N ammonia methanol solution and the mixture was stirred at 70°C 
for two hours in a sealed tube. The reaction solution was concentrated under reduced pressure and added with trifluor- 
oacetic acid (0.2 ml_) and the mixture was stirred at room temperature for five minutes. The reaction solution was 
concentrated under reduced pressure and purified by flash column chromatography to obtain 0.9 mg of the target 
compound (a mixture of Compound 183 and Compound 184). 
[0720] Compound A, 
RT: 16.838 min. 

[0721] MS(ESI)m/z:519.1([M+H] + ). 
[0722] Compound B, 
RT: 17.278 min. 

[0723] MS(ESI)m/z:51 9.1 ([M+H] + ). 

(Among the above compounds A and B, either one is Compound 183 and the other is Compound 184.) 



[Example 84] 



[0724] 



[Formula 150] 
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[0725] Compound 134 (50 mg) was dissolved in acetonitrile (0.2 mL) and added with succinic anhydride (15 mg) and 
dimethylaminopyridine (1 8.3 mg) and the mixture was stirred at 80°C for 30 minutes. It was added with phthalic anhydride 
(30 mg) and dimethylaminopyridine (36.6 mg) and the mixture was stirred at 80°C for 30 minutes. The reaction solution 
was cooled to 0°C and added with 7 N ammonia methanol solution (2 mL) and the mixture was stirred at room temperature 
for 30 minutes. 

The reaction solution was concentrated under reduced pressure and purified by flash column chromatography to obtain 

9.5 mg (yield 15%) of the target compound (Compound 185). 

[0726] Rf value (silica gel plate, dichloromethane: methanol =10:1): 0.30. 

[0727] MS(ESI)m/z:527.0([M+H] + ). 

[Example 85] 

[0728] 



[Formula 151] 



O 




[0729] (Stepl) 
[0730] 



[Formula 152] 




[0731] Compound 151 (41 mg) was dissolved in dichloromethane (3 mL) and added with triethylamine (0.021 mL) 
and methyl 4-(chloroformyl)butyrate (0.021 mL) and the mixture was stirred at room temperature for two hours. Further- 
more, it was added with triethylamine (0.021 mL) and methyl 4-(chloroformyl)butyrate (0.021 mL) and the mixture was 
stirred at room temperature for one hour. It was added with water and the mixture was extracted with dichloromethane, 
and the organic layer was dried and concentrated under reduced pressure and purified by flash column chromatography 
(hexane:ethyl acetate =1 :0-65:35) to obtain 45 mg (yield 84%) of the target compound (Compound 186). 
[0732] Rf value (silica gel plate, hexane:ethyl acetate = 1:1): 0.44. 
[0733] MS(ESI)m/z:532.9([M+H] + ). 

(Step 2) 

[0734] 
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[0735] Compound 186 (34 mg) was dissolved in methanol (1 g) and added with 5% NaOH (0.3 g) and the mixture 
was stirred at 30°C for 2.5 hours. It was neutralized with diluted hydrochloric acid, concentrated under reduced pressure, 
and purified by thin-layer chromatography to obtain 23 mg (yield 69%) of the target compound (Compound 187). 
[0736] Rf value (silica gel plate, chloroform:methanol =10:1): 0.48. 
[0737] MS(ESI)m/z:518.9([M+H] + ) 

[Example 86] 

[0738] 



[Formula 154] 




[0739] Compound 186 (25 mg) was dissolved in 7 N ammonia methanol solution (3 ml_) and the mixture was stirred 
at 70°C for 24 hours. The reaction solution was concentrated under reduced pressure and purified by thin-layer chro- 
matography (chloroform:methanol =10:1) to obtain 5 mg (yield 21%) of the target compound (Compound 188). 
[0740] Rf value (silica gel plate, chloroform:methanol =10:1): 0.28. 
[0741] MS(ESI)m/z:517.8([M+H] + ). 

[Example 87] 

[0742] 



[Formula 155] 



q 

,rVwH-~ h 



NC-f VN 



CI s KA^r-P 

189 a 



[0743] Compound 189 was obtained by the method similar to that in Example 85. 
[0744] Rf value (silica gel plate, chloroform:methanol =10:1): 0.31 . 
[0745] MS(ESI)m/z:505.0([M+H] + ). 

[Example 88] 

[0746] 
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[Formula 156] 



no-; 




[0747] Compound 190 was obtained by the method similar to that in Example 86. 
[0748] Rf value (silica gel plate, dichloromethane: methanol = 20:1 ): 0.21 . 

[0749] 1 H-NMR (270MHz, CD 3 OD) 5: 1 .55 (6H, s), 2.60 (2H, t, J=6.7Hz), 2.76 (2H, t, J=6.7Hz), 7.17 (1H, dd, J=8.6, 
2.4Hz), 7.57 (1H, d, J=8.6Hz), 7.62 (1H, dd, J=8.4, 2.0Hz), 7.85 (1H, d, J=2.0Hz), 7.93 (1H, d, J=8.4Hz), 7.99 (1H, d, 
J=2.4Hz). 

[0750] MS(ESI)m/z:503.9([M+H]+). 



[Example 89] 



[0751] 



[Formula 15 7] 



F 3 C 



O 
N 



s 

102 



H 



s I, J,. , o 

191 U 



H 



F^C 



O 



[0752] Compound 102 (100 mg) and succinic anhydride (24.7 mg) were dissolved in dichloromethane (1 ml_) and 
added with diisopropylethylamine (0.043 ml_) at 0°C and the mixture was stirred at room temperature for two hours. It 
was added with water and 0.5 N hydrochloric acid, and the mixture was extracted with dichloromethane, and the organic 
layer was washed with water and brine, dried with anhydrous magnesium sulphate, filtered, concentrated under reduced 
pressure, and purified by flash column chromatography (dichloromethane/methanol) to obtain 102.9 mg (yield 86%) of 
the target compound (Compound 191). 

[0753] Rf value (silica gel plate, dichloromethane: methanol =10:1): 0.44. 
[0754] MS(ESI)m/z:626.9([M+H]+). 

[Example 90] 

[0755] 



[Formula 158] 




[0756] Compound 102 (100 mg) and N,N-dimethylglycine (39 mg) were dissolved in dichloromethane (1.9 ml_) and 
added with 1 -(N,N-dimethylaminopropyl)-3-ethyl carbodiimide hydrochloride (73 mg) and dimethylaminopyridine (23 
mg) and the mixture was stirred at room temperature for 4.5 hours. It was added with 1 -(N,N-dimethylaminopropyl)-3- 
ethyl carbodiimide hydrochloride (36.5 mg) and dimethylaminopyridine (1 1 .5 mg) and the mixture was stirred at room 
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temperature for 2.5 hours. The reaction solution was added with water and the mixture was extracted with dichlorometh- 
ane and the organic layer was washed with water and a saturated sodium hydrogen carbonate, dried with anhydrous 
magnesium sulphate, filtered, concentrated under reduced pressure, and purified by flash column chromatography to 
obtain 68 mg (yield 58%) of the target compound (Compound 192). 
[0757] Rf value (silica gel plate, hexane:ethyl acetate = 1:1): 0.25. 
[0758] MS(ESI)m/z:612.0([M+H]+). 



[Example 91] 



[0759] 



[Formula 159] 



O 



ci 



if 
s 

151 



.NH 2 
CI 



NC 



CI 



o 




-N 



H 



S 
193 



[0760] Compound 1 93 was obtained by the method similar to that in Example 71 . 
[0761] Rf value (silica gel plate, dichloromethane: methanol = 20:1 ): 0.1 8. 
[0762] MS(ESI)m/z;562.2([M+H] + ). 



[Example 92] 
[0763] 



[Formula 160] 

O 



if Y x o' 



0 

F 3 C" S U O K,-^MH 2 
195 U 



[0764] (Stepl) 
[0765] 



[Formula 161] 



j7 



r 

F a C 



O 



NC-f VN 



S 

102 



xx 



H 



NC- 



Ci 



OH 



N 

S 

194 



N 



0 

^ Q A NHBoc 



[0766] Compound 102 (200 mg) was dissolved in dichloromethane (5 ml_) and added with Boc-Lys (Boc)-OH (263 
mg) and added with 1 -(N,N-dimethylaminopropyl)-3-ethyl carbodiimide hydrochloride (146 mg) and dimethylaminopy- 
ridine (46 mg) under nitrogen atmosphere at 0°C and the mixture was stirred at room temperature for two hours. The 
reaction solution was added with water, and the mixture was extracted with dichloromethane, and the organic layer was 
washed with a saturated sodium hydrogen carbonate aqueous solution, 10% citric acid aqueous solution and brine, 
dried, concentrated under reduced pressure, and purified by flash column chromatography to obtain 290 mg (yield 89%) 
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of the target compound (Compound 194). 

[0767] Rf value (silica gel plate, hexane:ethyl acetate = 1:1): 0.48. 
[0768] MS(ESI)m/z:877.1 ([M+Na]+). 

(Step 2) 

[0769] 



[Formula 162] 
O O 



V V\V N r^ 0 ^NHBoc >fvV^NH 2 



[0770] Compound 194 (290 mg) was dissolved in dichloromethane (5 mL) and added with trifluoroacetic acid (5 ml_) 
and the mixture was stirred at a under nitrogen atmosphere at room temperature for 30 minutes. The reaction solution 
was concentrated under reduced pressure, and 400 mg of the target compound (Compound 195) was obtained as 
trifluoroacetate. 

[0771] Rf value (an NH plate, dichloromethane: methanol = 20:1): 0.41 . 
[0772] MS(ESI)m/z:655.2([M+H]+). 

[Example 93] 

[0773] 



[Formula 163 3 



[0774] (Stepl) 
[0775] 



[Formula 164] 
196 197 



[0776] Compound 1 96 (880.9 mg)was suspended in dichloromethane (1 6 mL), and added dropwise with dibenzylamine 
(2.25 mL) at 0°C and the mixture was stirred at room temperature overnight. The reaction solution was added with water, 
extracted with ethyl acetate and the organic layer was washed with brine, dried with anhydrous magnesium sulphate, 
filtered, and concentrated under reduced pressure. The obtained residue was added with ethyl acetate and hexane and 
the deposits were separated by filtration and vacuum-dried to obtain 583.0 mg (yield 39%) of the target compound 
(Compound 197). 

[0777] Rf value (silica gel plate, hexane:ethyl acetate = 2:1): 0.32. 
[0778] MS(ESI)m/z:387.0([M+H] + ). 
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(Step 2) 
[0779] 



[Formula 165] 



NC-f > N 



O 

K. .Br 



Ci 



H 

147 



H 2 N^^S0 2 NBn 2 



NC 



C\ 



O H 

. N %*N^^,S0 2 NBn 2 



197 



Ci 



H 



198 



[0780] Compound 1 47 (301 .7 mg) and Compound 1 97 (386.9 mg) were dissolved in tetrahydrofuran (5 ml_) and added 
with potassium t-butoxide (116.1 mg) under nitrogen atmosphere at 0°C and the mixture was stirred at room temperature 
overnight. The reaction solution was added with a saturated ammonium chloride aqueous solution, extracted with ethyl 
acetate, and the organic layer was washed with brine, dried with anhydrous magnesium sulphate, filtered, concentrated 
under reduced pressure, and purified by flash column chromatography to obtain 287.5 mg (yield 47%) of the target 
compound (Compound 198). 

[0781] Rf value (silica gel plate, hexane:ethyl acetate = 2:1): 0.16. 
[0782] MS(ESI)m/z:60700([M+H]+). 

(Step 3) 

[0783] 

[Formula 166] 

cf H 198 ^ o 




[0784] Compound 198 (271 .2 mg) was dissolved in tetrahydrofuran (3 ml_) and added with sodium hydride (120 mg) 
and Compound 149 (0.2 ml_) under nitrogen atmosphere at 0°C and the mixture was stirred at room temperature for 30 
minutes. The reaction solution was added with water at 0°C, and extracted with ethyl acetate, and the organic layer was 
washed with brine, dried with anhydrous magnesium sulphate, filtered, concentrated under reduced pressure, and 
purified by flash column chromatography (eluent; hexane ethyl acetate =1 :0-3:2) to obtain 141 .9 mg (yield 49%) of the 
target compound (Compound 199). 

[0785] Rf value (silica gel plate, hexane:ethyl acetate = 1 :1): 0.62. 
[0786] MS(ESI)m/z:649.1 ([M+H] + ). 

(Step 4) 

[0787] 
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[Formula 167] 



O 



ci s IX. 

199 CI 



O 

N0 ^ =r ^ S0 2 NH 2 

ci s Uv, 

200 Cl 



[0788] Compound 1 99 (1 09. 9 mg) was added with trifluoromethane sulfonic acid (1 ml_) at 0°C and the mixture was 
stirred at room temperature for five minutes. The reaction solution was added in an ice-cooled water and the mixture 
was extracted with ethyl acetate. The organic layer was washed with a saturated sodium hydrogen carbonate aqueous 
solution and brine, dried with anhydrous magnesium sulphate, filtered, concentrated under reduced pressure, and 
purified by flash column chromatography to obtain an object (Compound 200). 
[0789] Rf value (silica gel plate, hexane:ethyl acetate = 1 :3): 0.53. 
[0790] MS(ESI)m/z:469.0([M+H] + ). 

[Example 94] 

[0791] 



[Formula 168 ] 



NC 



O 

* KjL 

V \ N J 

/ }rK/^S0 2 NH 2 

ci' s 12 

200 Cl 




^S0 2 NHAc 



[0792] Compound 200 (38.4 mg) was dissolved in dichloromethane (1 .6 ml_) and added with acetic anhydride (0.023 
mL) and triethylamine (0.034 ml_) and the mixture was stirred at room temperature for three hours. The reaction solution 
was added with water, and the mixture was extracted with dichloromethane, and the organic layer was dried and 
concentrated under reduced pressure to obtain the target compound (Compound 201). 
[0793] Rf value (silica gel plate, hexane:ethyl acetate = 1 :3): 0.25. 
[0794] MS(ESI)m/z:51 1 .0([M+H] + ). 

[Example 95] 

[0795] 



[Formula 16 9] 



NC-^p^N^ 
Ct S 



N 



134 



N 



O 

Cl S O; s ^N-S0 2 CF 3 

202 " H 
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[0796] Compound 134 (21 .3 mg) and 2-[N, N-bis(trifluoromethanesulfonyl)amino]pyridine (53.5 mg) were dissolved 
in tetrahydrofuran (0.2 ml_) and added dropwise with 1 M sodium hexamethyldisilazide tetrahydrofuran solution (0.2 ml_) 
at 0°C and the mixture was stirred for 30 minutes. The reaction solution was added with methanol (1 ml_) and was purified 
by thin-layer chromatography (dichloromethane/methanol) to obtain 1 2.7 mg (yield 46%) of the target compound (Com- 
5 pound 202). 

[0797] Rf value (an NH plate, dichloromethane: methanol =1 0:1): 0.25. 
[0798] MS(ESI)m/z:560.0([M+H] + ). 
[Bilogical evaluation test] 

10 Preparation of 1 1 A1 1 B2 cell 

[0799] HeLa cells (purchased from Dai-Nippon Seiyaku K. K.) were cultured overnight in Dulbecco's Modified Eagle 
Medium containing no phenol red, but containing 3% charcoal-treated fetal bovine serum (hereafter referred to as DCC- 
FBS) (this medium is hereafter referred to as phenol-red-free DMEM). An MMTV-Luc-Hyg vector (reporter plasmid with 

15 mouse mammary tumor virus long terminal repeat, containing an androgen response element and a hygromycin resist- 
ance gene: a vector obtained by substituting a chloramphenicol acetyl transferease gene of a GM-CAT vector (A.T.C.C 
No. 67282) purchased from the A.T.C.C. with the firefly luciferase gene, and inserting a hygromycin resistance gene as 
a drug resistant gene), and pSG5-hAR-neo (human androgen receptor expression vector: a vector having an androgen 
receptor gene under the control of the SV40 promoter, and having a neomycin resistance gene inserted as a drug 

20 resistance gene) were transfected into the HeLa cells using an FuGENE(TM) 6 Transfection Reagent (obtained from 
Roche). 

[0800] A clone in which transcription activity was elevated in a dose-dependent manner by dihydrotestosterone (DHT) 
was obtained by culturing the transfected cells in DMEM containing 500 jxg/mL neomycin, 300 jxg/mL hygromycin and 
1 0% fetal bovine serum (FBS, hereinbelow). The clone cells thus obtained (1 1 A1 1 B2 cells) were maintained and prop- 
25 agated using DMEM containing 400 |xg/ml_ neomycin, 200 jxg/mL hygromycin and 10% FBS, and were propagated 
using phenol-red-free DMEM containing 10% DCC-FBS three to four days prior to the performance of an androgen 
receptor reporter gene assay. 

Test Example 1 : Measurement of agonist effect on androgen receptor 

30 

[0801] The 1 1 A1 1B2 cells were inoculated in a white clear-bottomed 96-well microplate (COSTAR) so that the cell 
concentration was 1 .0xl0 4 /well, and were cultured overnight using phenol-red-free DMEM containing 3% DCC-FBS 
(hereafter referred to as the assay medium). Samples of the assay medium containing the compounds of the Examples 
and compounds of the Comparative Examples were added so that the final concentrations of the compounds of the 
35 Examples and compounds of the Comparative Examples were 1 , 1 0, 1 00, 1 ,000 and 1 0,000 nmol/L), and the cells were 
cultured for 48 hours, after which the transcription activity value was measured. The transcription activity was measured 
using a Bright-Glo(TM) Luciferase Assay System (Promega). 

[0802] The transcription activity rates of the compounds of the Examples were calculated from the transcription activity 
measured by the abovementioned method, with the transcription activity value obtained at 0.1 nmol/L DHT taken as 
40 1 00%, and the transcription activity value in the case of the assay medium alone taken as 0%. The compound concen- 
tration showing a transcription activity of 5% (ECS value) was calculated from a linear equation for two points on either 
side of 5%. 

Test Example 2: Investigation of antagonist effect on androgen receptor 

45 

[0803] The 1 1 A1 1B2 cells were inoculated in a white clear-bottomed 96-well microplate (COSTAR) so that the cell 
concentration was 1 .0xl0 4 /well, and were cultured overnight. The assay medium containing DHT was added so that 
the final concentration of DHT was 0.1 nmol/L, and samples of the assay medium containing the compounds of the 
Examples or compounds of the Comparative Examples were added so that the final concentrations of the compounds 
50 of the Examples or compounds of the Comparative Examples were 1 , 1 0, 1 00, 1 ,000 and 1 0,000 nmol/L, respectively. 
After culturing for 48 hours, the transcription activity values were measured. The transcription activity was measured 
using a Bright-Glo(TM) Luciferase Assay System (Promega). 

[0804] The transcription activity rates of the compounds of the Examples were calculated from the transcription activity 
measured by the abovementioned method, with the transcription activity value obtained at 0.1 nmol/L DHT taken as 
55 1 00%, and the transcription activity value in the case of the assay medium alone taken as 0%. 

[0805] In the present test system (Test Example 2), there were cases in which the transcription activity dropped to 
50% in compounds showing both antagonist activity and agonist activity. Accordingly, the value obtained by subtracting 
the transcription activity rate of Test Example 1 (Investigation of Agonist Activity) from the transcription activity rate of 
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Test Example 2 (Investigation of Antagonist Activity) was used to calculate the compound concentration at which a 
transcription activity of 50% was shown (IC50 value). The IC50 value was calculated from a linear equation for two 
points on either side of 50%. 

[0806] The results of Test Examples 1 and 2 are shown in Table 1 . 
5 [0807] 



[Table 10-1] 



Table 1 


Compound 


EC5(nM) 


IC50(nM) 


EC5/IC50 


4-[3-(1-ethoxycarbonylpiperidin-4-yl)-4,4-dimethyl-5-oxo-2- 
thioxoimidazolidin-1-yl]-2-chlorobenzonitrile (compound of Example 2) 


8000 


80 


100 


4-[3-(1-acetylpiperidin-4-yl)-4,4-dimethyl-5-oxo-2-thioxoimidazolidin-1-yl]-2- 
trifluoromethylbenzonitrile (compound of Example 4) 


>10000 


300 


>33 


4-[3-(1-ethanesulfonylpiperidin-4-yl)-4,4-dimethyl-5-axo-2- 
thioxoimidazolidin-1-yl]-2-trifluoromethylbenzonitrile (compound of Example 
5) 


>10000 


300 


>33 


4-[3-(1-acetylpiperidin-4-yl)-4,4-dimethyl-5-oxo-2-thioxoimidazolidin-1-yl]-2- 
chlorobenzonitrile (compound of Example 6) 


>10000 


200 


>50 


4-[3-(1-propionylpiperidin-4-yl)-4,4-dimethyl-5-oxo-2-thioxoimidazolidin-1- 
yl]-2-chlorobenzonitrile (compound of Example 7) 


>10000 


300 


>33 


4-[3-(1 -propanesulfonylpiperidin-4-yl)-4,4-dimethyl-5-oxo-2- 
thioxoimidazolidin-1 -yl]-2-chlorobenzonitrile (compound of Example 8) 


>10000 


300 


>33 


4-[3-(1-ethanesulfonylpiperidin-4-yl)-4,4-dimethyl-5-oxo-2- 
thioxoimidazolidin-1-yl]-2-chlorobenzonitrile (compound of Example 9) 


>10000 


300 


>33 



[0808] 

[Table 1 0-2] 



35 


4-[3-(1-ethanesulfonylpiperidin-4-yl)-4,4-dimethyl-2,5-dioxoimidazolidin-1-yl]-2- 
trifluoromethyl-3-methylbenzonitrile (compound of Example 10) 


>10000 


600 


>16 




4-[3-(1-propanesulfonylpiperidin-4-yl)-4,4-dimethyl-2,5-dioxoimidazolidin-1-yl]-2-chloro- 
3-methylbenzonitrile (compound of Example 11) 


>10000 


300 


>33 


40 


4-[3-(1-propionylpiperidin-4-yl)-4,4-dimethyl-2,5-dioxoimidazolidin-1-yl]-2-chloro-3- 
methylbenzonitrile (compound of Example 12) 


>1000 


700 


>14 




{2-chloro-5-[3-(4-cyano-3-trifluoromethylphenyl)-5,5-dimethyl-2,4-dioxoimidazolidin-1-yl] 
phenyljcarbamic acid ethyl ester (compound of Example 13) 


>10000 


200 


>50 


45 


4-{4,4-dimethyl-3-[1-(3-methylbutyryl)-piperidin-4-yl]-5-oxo-2-thioxoimidazolidin-1-yl}-2- 
trifluoromethylbenzonitrile (compound of Example 14) 


>10000 


200 


>50 




4-[3-(2-acetylaminobenzothiazol-5-yl)-4,4-dimethyl-5-oxo-2-thioxoimidazolidin-1-yl]-2- 
chlorobenzonitrile (compound of Example 16) 


3000 


40 


75 


50 


{5-[3-(4-cyano-3-trifluoromethylphenyl)-5,5-dimethyl-4-oxo-2-thioxoimidazolidin-1- 
yl]-benzothiazol-2-yl}urea (compound of Example 18) 


>10000 


100 


>100 


[0809] 

[Table 10-3] 








55 


{5-[3-(4-cyano-3-methoxyphenyl)-5,5-dimethyl-4-oxo-2-thiaxoimidazolidin-1- 
yl]-benzothiazol-2-yl}urea (compound of Example 19) 


>10000 


200 


>50 
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(continued) 



{5-[3-(4-cyano-3-chlorophenyl)-5,5-dimethyl-4-oxo-2-thioxoimidazolidin-1- 
yl]-benzothiazol-2-yl}urea (compound of Example 20) 


>10000 


100 


>100 


N-{2-chloro-4-[3-(4-cyano-3-trifluoromethylphenyl)-5,5-dimethyl-2,4-dioxoimidazolidin- 
1-yl]-phenyl}-2-piperazin-1-ylacetamide (compound of Example 21) 


>10000 


500 


>20 


4-[3-(3-acetylamino-4-chlorophenyl)-4,4-dimethyl-5-oxo-2-thioxoimidazolidin-1-yl]-2- 
trifluoromethylbenzonitrile (compound of Example 22) 


>10000 


200 


>50 


4-[3-(3-isopropoxycarbonylamino-4-chlorophenyl)-4,4-dimethyl-2,5-dioxoimidazolidin-1- 
yl]-2-trifluoromethylbenzonitrile (compound of Example 23) 


>10000 


500 


>20 


4-[3-(3-ethoxycarbonylamino-4-chlorophenyl)-4,4-dimethyl-2,5-dioxoimidazolidin-1-yl]- 
2-methoxybenzonitrile (compound of Example 24) 


>10000 


200 


>50 


4-[3-(3-isopropoxycarbonylamino-4-chlorophenyl)-4,4-dimethyl-2,5-dioxoimidazolidin-1- 
yl]-2-methoxybenzonitrile (compound of Example 25) 


>10000 


400 


>25 



[0810] 

[Table 1 0-4] 



4-[3-(3-n-propoxycarbonylamino-4 -chlorophenyl)-4,4-dimethyl-2,5-diaxoimidazolidin-1- 
yl]-2-methoxybenzonitrile (compound of Example 26) 


>10000 


200 


>50 


{2-chloro-5-[3-(4-cyano-3-trifluoromethylphenyl)-5,5-dimethyl-2,4-dioxoimidazolidin-1-yl] 
phenylj-carbamic acid 3-hydroxypropyl ester (compound of Example 27) 


>10000 


400 


>25 


{2-chloro-5-[3-(4-cyano-3-trifluoromethylphenyl)-5,5-dimethyl-2,4-dioxaimidazolidin-1-yl] 
phenylj-carbamic acid 2-dimethylaminoethyl ester (compound of Example 28) 


>10000 


500 


>20 


{2-chloro-5-[3-(4-cyano-3-trifluoromethylphenyl)-5,5-dimethyl-2,4-dioxoimidazolidin-1-yl] 
phenylj-carbamic acid 2-(4-methylpiperazin-1-yl)ethyl ester (compound of Example 29) 


>10000 


500 


>20 


{2-chloro-5-[3-(4-cyano-3-methoxyphenyl)-5,5-dimethyl-2,4-dioxoimidazolidin-1-yl] 
phenylj-carbamic acid methyl ester (compound of Example 30) 


>10000 


500 


>20 


{2-chloro-5-[3-(4-cyano-3-chlorophenyl)-5,5-dimethyl-2,4-dioxoimidazolidin-1-yl] 
phenylj-carbamic acid 2-dimethylaminoethyl ester (compound of Example 31) 


>10000 


600 


>16 



[0811] 

[Table 1 0-5] 



{2-chloro-5-[3-(4-cyano-3-trifluoromethylphenyl)-5,5-dimethyl-2,4-dioxoimidazolidin-1-yl] 
phenylj-carbamic acid 3-dimethylaminopropyl ester (compound of Example 32) 


>10000 


500 


>20 


{2-chloro-5-[3-(4-cyano-3-trifluoromethylphenyl)-5,5-dimethyl-2,4-dioxoimidazolidin-1-yl] 
phenylj-carbamic acid 4-hydroxybutyl ester (compound of Example 33) 


>10000 


300 


>33 


4-[3-(4-cyano-3-trifluoromethylphenyl)-5,5-dimethyl-4-oxo-2-thioxoimidazolidin-1-yl] 
piperidine-1 -carbamic acid 2-dimethylaminoethyl ester (compound of Example 36) 


>10000 


500 


>20 


{2-chloro-5-[3-(4-cyano-3-trifluoromethylphenyl)-5,5-dimethyl-2,4-dioxaimidazolidin-1-yl] 
phenyljcarbamic acid 2-aminoethyl ester (compound of Example 37) 


>10000 


700 


>14 


4-[3-(1-ethylaminocarbonylpiperidin-4-yl)-4,4-dimethyl-5-oxo-2-thioxoimidazolidin-1-yl]- 
2-trifluoromethylbenzonitrile (compound of Example 38) 


>10000 


1000 


>10 


4-[3-(1-n-propylaminocarbonylpiperidin-4-yl)-4,4-dimethyl-5-oxo-2-thioxoimidazolidin-1- 
yl)-2-trifluoromethylbenzonitrile (compound of Example 39) 


>10000 


900 


>11 



[0812] 
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[Table 10-6] 



4-[3-(1-ethylaminocarbonylpiperidin-4-yl)-4,4-dimethyl-5-oxo-2-thioxoimidazolid 
2-chlorobenzonitrile (compound of Example 40) 


>10000 


1000 


>10 


4-[3-(1-n-propylaminocarbonylpiperidin-4-yl)-4,4-dimethyl-5-oxo-2-thioxoimidazolidin-1- 
yl]-2-chlorobenzonitrile (compound of Example 41) 


>10000 


500 


>20 


4-[3-(1-ethylaminosulfonylpiperidin-4-yl)-4,4-dimethyl-5-oxo-2-thioxoimidazolidin-1-yl]- 
2-trifluoromethylbenzonitrile (compound of Example 42) 


>10000 


700 


>14 


4-[3-(4-cyano-3-trifluoromethylphenyl)-5,5-dimethyl-4-oxo-2-thioxoimidazolidin-1-yl] 
piperidine-1 -carboxylic acid 2- hydroxyethyl ester (compound of Example 44) 


^1 oooo 


600 


>1 6 


4-[3-(4-cyano-3-trifluoromethylphenyl)-5,5-dimethyl-4-oxo-2-thioxoimidazolidin-1-yl] 
piperidine-1 -carboxylic acid 2.3-dihydroxypropyl ester (compound of Example 45) 


>1 0000 


1 000 


>1 0 


{2-chloro-5-[3-(4-cyano-3-trifluoromethylphenyl)-5,5-dimethyl-4-oxo-2- 
thioxoimidazolidin-1 -yl]phenyl)-carbamic acid 2- hydroxyethyl ester (compound of 
Example 46) 


>10000 


300 


>33 


{2-chloro-5-[3-(4-cyano-3-chlorophenyl)-5,5-dimethyl-4-oxo-2-thioxoimidazolidin-1 -yl] 
phenylj-carbamic acid 2-hydroxyethyl ester (compound of Example 47) 


>10000 


300 


>33 



[0813] 

[Table 1 0-7] 



{2-chloro-5-[3-(4-cyano-3-methoxyphenyl)-5,5-dimethyl-4-oxo-2-thioxoimidazolidin-1-yl] 
phenylj-carbamic acid 2-hydroxyethyl ester (compound of Example 48) 


>10000 


500 


>20 


{2-chloro-5-[3-(4-cyano-3-trifluoromethylphenyl)-5,5-dimethyl-4-oxo-2- 
thioxoimidazolidin-1-yl]phenyl}-carbamic acid 2,3-dihydroxypropyl ester (compound of 
Example 49) 


>10000 


300 


>33 


{2-chloro-5-[3-(4-cyano-3-chlorophenyl)-5,5-dimethyl-4-oxo-2-thioxoimidazolidin-1-yl] 
phenyl}-carbamic acid 2,3-dihydroxypropyl ester (compound of Example 50) 


>10000 


300 


>33 


{2-chloro-5-[3-(4-cyano-3-methoxyphenyl)-5,5-dimethyl-4-oxo-2-thioxoimidazolidin-1-yl] 
phenylj-carbamic acid 2,3-dihydroxypropyl ester (compound of Example 51) 


>10000 


1000 


>10 


{2-chloro-5-[3-(4-cyano-3-trifluoromethylphenyl)-5,5-dimethyl-4-oxo-2- 
thioxoimidazolidin-1-yl]phenyl}-carbamic acid 2-dimethylaminoethyl ester (compound of 
Example 52) 


>10000 


300 


>33 


{2-chloro-5-[3-(4-cyano-3-chlorophenyl)-5,5-dimethyl-4-oxo-2-thioxoimidazolidin-1 -yl] 
phenylj-carbamic acid 2-dimethylaminoethyl ester (compound of Example 53) 


>10000 


300 


>33 



[0814] 

[Table 1 0-8] 



{2-chloro-5-[3-(4-cyano-3-methoxyphenyl)-5,5-dimethyl-4-oxo-2-thioxoimidazolidin-1-yl] 
phenylj-carbamic acid 2-dimethylaminoethyl ester (compound of Example 54) 


>10000 


500 


>20 


N-{2-chloro-5-[3-(4-cyano-3-trifluoromethylphenyl)-5,5-dimethyl-4-oxo-2- 
thioxoimidazolidin-1-yl]phenyl}guanidine (compound of Example 55) 


>10000 


700 


>14 


4-(3-(4-cyana-3-trifluoromethylphenyl)-5,5-dimethyl-4-oxo-2-thioxoimidazolidin-1-yl] 
benzenesulfonamide (compound of Example 56) 


>10000 


400 


>25 


{5-{3-(4-cyano-3-trifluoromethylphenyl)-5,5-dimethyl-4-oxo-2-thioxoimidazolidin-1-yl] 
pyridin-2-yl}carbamic acid 2-dimethylaminoethyl ester (compound of Example 58) 


>10000 


500 


>20 


{5-[3-(4-cyano-3-trifluoromethylphenyl)-5,5-dimethyl-4-oxo-2-thioxoimidazolidin-1-yl] 
pyridin-2-yl}carbamic acid 2-hydroxyethyl ester (compound of Example 60) 


>10000 


300 


>33 
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(continued) 



1-{5-[3-(3-chloro-4-cyanophenyl)-5,5-dimethyl-4-oxo-2-thioxoimidazolidin-1-yl] 
benzothiazol-2-yl}-3-(2-dimethylaminoethyl)urea (compound of Example 61) 


>10000 


300 


>33 


1-{5-[3-(3-chloro-4-cyanophenyl)-5,5-dimethyl-4-oxo-2-thioxoimidazolidin-1-yl] 
benzothiazol-2-yl}-3-(2,3-dihydroxypropyl)urea (compound of Example 62) 


>10000 


1000 


>10 


[0815] 

[Table 1 0-9] 


1 -{5-[3-(3-chloro-4-cyanophenyl)-5,5-dimethyl-4-oxo-2-thioxoimadazolidin-1-yl] 
benzothiazol-2-yl}-3-(2-hydroxyethyl)urea (compound of Example 63) 


>10000 


300 


>33 


{5-[3-(3-chloro-4-cyanophenyl)-5,5-dimethyl-4-oxo-2-thioxoimidazolidin-1 -yl] 
benzothiazol-2-yl)carbamic acid 2-dimethylaminoethyl ester (compound of Example 64) 


>10000 


200 


>50 


{5-[3-(3-chloro-4-cyanophenyl)-5,5-dimethyl-4-oxo-2-thioxoimidazolidin-1-yl] 
benzathiazol-2-yl}carbamic acid 2,3-dihydroxypropyl ester (compound of Example 65) 


>10000 


200 


>50 


{5-[3-(3-chloro-4-cyanophenyl)-5,5-dimethyl-4-oxo-2-thioxoimidazolidin-1-yl] 
benzothiazol-2-yl}carbamic acid 2-hydroxyethyl ester (compound of Example 66) 


6000 


100 


60 


N-{2-chloro-5-[3-(4-cyano-3-trifluoromethylphenyl)-5,5-dimethyl-4-oxo-2- 
thioxoimidazolidin-1-yl]phenyl}-succinamide (compound of Example 67) 


>10000 


1000 


>10 


3-[3-(3-chloro-4-cyanophenyl)-5,5-dimethyl-4-oxo-2-thioxoimidazolidin-1-yl] 
benzenesulfonamide (compound of Example 68) 


>10000 


400 


>25 


{5-[3-(3-chloro-4-cyanophenyl)-5,5-dimethyl-4-oxo-2-thioxoimidazolidin-1-yl]pyridin-2- 
yl}-carbamic acid 2-dimethylaminoethyl ester (compound of Example 69) 


>10000 


500 


>20 



30 [0816] 



[Table 10-10] 



{5-[3-(4-cyano-3-trifluoromethylphenyl)-5,5-dimethyl-4-oxo-2-thioxoimidazolidin-1-yl] 
pyridin-2-yl}-carbamic acid 2,3-dihydroxypropyl ester (compound of Example 70) 


>10000 


500 


>20 


Comparative Example 1 


0.08 


1 


0.080 


Comparative Example 2 (BP-139) 


3000 


800 


3.8 


Comparative Example 3 (bicalutamide) 


20 


300 


0.067 


Comparative Example 4 (hydroxyflutamide) 


10 


100 


0.1 



[0817] Comparative Example 1: Compound of Example 12 in Japanese Patent Application Laid-Open No. 4-308579 
(4-(5-oxo-2-thioxo-3,4,4-trimethyl-1-imidazolidinyl)-2-trifluoromethylbenzonitrile) 

Comparative Example 2: Compound of Example 15 in Japanese Patent Publication No. 10-510845 ((4-[3'-(2"-N- 

acetylaminoethyl)-4',4'-dimethyl-5'-oxo-2'-thioxo-1'-imidazolidinyl]-2-trifluoromethylbenzonitrile) 

Comparative Examples 3 and 4 are commonly known compounds, and can be prepared by commonly known methods. 

[081 8] The effect as an anti-androgen agent with reduced agonist activity can be judged by comparing the EC5/IC50 

values. Specifically, compounds that have a high EC5/IC50 value are compounds that have a more desirable effect. In 

concrete terms, it is desirable that the EC5/IC50 value be 5 or greater, preferably 1 0 or greater, and even more preferably 

20 or greater. 

[0819] In Test Examples 1 and 2, it was confirmed that the compounds represented by formula (I) of the present 
invention have EC5/IC50 values that are clearly higher than those of the compounds of the Comparative Examples. 

INDUSTRIAL APPLICABILITY 

[0820] It is expected that the compounds of the present invention represented by formula (I) will act as anti-androgen 
agents which are not associated with androgen resistance due to long-term administration, and/or side effects such as 
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liver toxicity or the like. Furthermore, it is expected that these compounds will be useful for drug compositions, e.g., 
therapeutic agents for diseases such as prostate cancer, benign prostatic hypertrophy, male pattern baldness, sexual 
precociousness, acnevulgaris, seborrhea, hypertrichosis and the like. Furthermore, it is expected that the compounds 
of the present invention expressed by general formula (I) will prevent or delay the onset of diseases such as prostate 
cancer, benign prostatic hypertrophy, male pattern baldness, sexual precociousness, acnevulgaris, seborrhea, hyper- 
trichosis and the like, if these compounds are administered in advance. Accordingly, it is expected that these compounds 
will act as prophylactic agents for such diseases. 



Claims 

1 . A compound represented by formula (I): 



[Formula 1] 




wherein Q is 



[Formula 2] 




wherein 

A is a hydrogen atom, a halogen atom, -ORa or a C^_ 4 alkyl group which may be substituted by one or more halogen 
atoms; 

E is independently selected from a C-|_ 6 alkyl group; 

m is selected from integers from 0 to 3; 

R 2 and R 3 are independently selected from a C-,_ 6 alkyl group; 

X 1 and X 2 are independently selected from O and S, 

Y is selected from an arylene group and a divalent 5- or 6-membered monocyclic or 8- to 1 0-membered condensed 
heterocyclic group, wherein the arylene group and the heterocyclic group may be substituted by 1 to 3 substituents 
independently selected from E 1 , 

E 1 is independently selected from a hydroxyl group, a halogen atom, a C-|_ 4 alkyl group, a cyano group, a C-,_ 4 alkoxy 
group, a carbamoyl group, a C-,_ 4 alkylcarbamoyl group, a di(C-,_ 4 alkyl)carbamoyl group, an amino group, a C^_ 4 
alkylamino group, a di(C-,_ 4 alkyl)amino group, a sulfamoyl group, a C-,_ 4 alkylsulfamoyl group and a di(C-,_ 4 alkyl) 
sulfamoyl group; 

Z is -CON(-Ra)-, -CO-, -COO-, -NRa-C(=NH)N(-Rb)-, -NRa-C(=N-CN)NRb-, -N(-Ra)COO-, -C(=NH)-, -S0 2 -, -S0 2 N 
(-Ra)-, -S0 2 N(-R 1 )-, -N(-Ra)CO-, -N(-Ra)CON(-Rb)-, -N(-COR 1 )CO-, -N(-Ra)S0 2 -, - N(S0 2 R 1 )S0 2 -, -N(-Ra)- or 
-M(-Ra)S0 2 N(-Rb)-; 

R 1 is independently a hydrogen atom, a hydroxyl group, a C^_ 6 alkyl group which may be substituted by one or more 
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substituents selected from B, a heterocyclic group which may be substituted by one or more substituents selected 
from B, an aryl group which may be substituted by one or more substituents selected from B, a C 3 . 8 cycloalkyl group 
which may be substituted by one or more substituents selected from B or a C 3 . 8 cycloalkenyl group which may be 
substituted by one or more substituents selected from B; 

B is independently selected from a C-,_ 4 alkyl group (except in the case where R 1 is a C-,_ 6 alkyl group or a C-|_ 6 
alkoxy group), a halogen atom, a hydroxyl group, a cyano group, an oxo group, -CONRa 1 Rb 1 , -N(-Ra)CORb, 
-NRa 1 Rb 1 , -N(-Ra)S0 2 Rb, -S0 2 NRa 1 Rb 1 ,-S0 2 Ra, -COORa, -ORa, an aryl group, a heterocyclic group, a C 3 - 8 
cycloalkyl group and a C 3 _ 8 cycloalkenyl group (wherein the aryl group, the heterocyclic group, the heteroaryl group, 
the cycloalkyl group and the C 3 . 8 cycloalkenyl group may be substituted by one or more substituents selected from 
a C-|_ 4 alkyl group or a C^_ 4 alkoxy group, a halogen atom, a hydroxyl group, -COORa); 

Ra and Rb are independently selected from a hydrogen atom, -P(=0)(-OM) 2 , a C-|_ 6 alkyl group and a C-|_ 6 alkyl- 
carbonyl group wherein the alkyl group and the alkylcarbonyl group may be substituted by one or more substituents 
selected from a hydroxyl group, a C^_ 6 alkoxy group, a halogen atom, -NRa 1 Rb 1 , -COORa 1 , an aryl group and a 
heterocyclic group, and M is a hydrogen atom or a metal ion; 

Ra 1 and Rb 1 are independently selected from a hydrogen atom and a C-|_ 6 alkyl group wherein the alkyl group may 
be substituted by one or more substituents selected from a hydroxyl group, a C-|_ 6 alkoxy group, a halogen atom, 
an aryl group and a heterocyclic group; or 

Ra 1 and Rb 1 together with a nitrogen atom to which they bind may form a nitrogen-containing heterocyclic group 
wherein the heterocyclic group may be substituted by one or more substituents selected from a C-|_ 6 alkyl group 
and a carboxy group; 

provided that when Y is a heterocyclic group and X 1 and X 2 are O, m is not 0; 
and that when Y is an arylene group, 
Z is not -CON(-Ra)- or -CO-; and 

-Z-R 1 is not an arylsulphonyl group, an amino group, a C-|_ 6 alkylamino group or a di(C-,_ 6 alkyl)amino group, 
or a salt, prodrug or solvate thereof. 

The compound or a salt, prodrug or solvate thereof according to claim 1 , wherein, in formula (I), -Y-Z- is selected 
from the following YZ 1 to YZ 7 : 
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[Formula 3] 




YZ 1 YZ 2 YZ 3 




wherein n is selected from integers from 0 to 3; 

E 2 is independently selected from a hydroxyl group, a halogen atom, a C-|_4 alkyl group, a cyano group, a C-|_ 4 alkoxy 
group, a carbamoyl group, a C-|_ 4 alkylcarbamoyl group, a di (C-,_ 4 alkyl)carbamoyl group, an amino group, a C^_ 4 
alkylamino group, a di(C,_ 4 alkyl)amino group, a sulfamoyl group, a C,_ 4 alkylsulfamoyl group and a di(C-,_ 4 alkyl) 
sulfamoyl group; 

X 3 , X 5 , X 6 , X 7 and X 8 are independently selected from CH and N, provided that X 6 , X 7 and X 8 are not CH at the 
same time; 

X 4 is -CH 2 -, -S- -O- or -N(-W)-, provided that X 4 is not -CH 2 -when both X 3 and X 5 are CH; 

W is a hydrogen atom, a C-,_ 6 alkyl group, a C-,_ 6 alkoxy group, -S0 2 Ra, -S0 2 NRa 1 Rb 1 or -CORa; 

Z 1 , Z 2 , Z 3 , Z 4 , Z 5 , Z 6 and Z 7 are -CON(-Ra)-, -CO-, -COO-, -NRa-C(=NH)NRb-, -NRa-C(=N-CN)N(-Rb)-, -N(-Ra) 

COO-, -C(=NH)-, -S0 2 -, -S0 2 N(-Ra)-, -S0 2 N(-R 1 )-, -N(-Ra)CO-, -N(-Ra)CON(-Rb)-, -N(-COR 1 )CO-, -N(-Ra)S0 2 -, 

-N(-S0 2 R 1 )S0 2 -, -N(-Ra)- or -N(-R a )S0 2 N(-Rb)-; 

provided that m is not 0 when both of X 1 and X 2 above are O and -Y-Z- is any of YZ 1 to YZ 6 . 

The compound or a pharmaceutical^ acceptable salt, prodrug or solvate thereof according to claim 1 or 2, wherein 
A is a hydrogen atom, a trifluoromethyl group, a methyl group, an ethyl group, a chlorine atom or a methoxy group. 

The compound or a pharmaceutically acceptable salt, prodrug or solvate thereof according to any one of claims 1 
to 3, wherein X 1 is O and X 2 is O or S. 

The compound or a pharmaceutically acceptable salt, prodrug or solvate thereof according to claim 4, wherein X 1 
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is o and X 2 is S. 

The compound or a pharmaceutical^ acceptable salt, prodrug or solvate thereof according to claim 4, wherein X 1 
is O and X 2 is O. 

The compound or a pharmaceutical^ acceptable salt, prodrug or solvate thereof according to any one of claims 1 
to 6, wherein, in formula (I), -Y-Z- is selected from YZa 1 , YZb 1 , YZa 2 and YZa 3 of the following formulas: 



[Formula 4] 




wherein Z 1 , Z 2 , Z 3 , E 2 and n are as defined in claim 2. 

The compound or a pharmaceutical^ acceptable salt, prodrug or solvate thereof according to any one of claims 1 
to 6, wherein, in formula (I), -Y-Z- is selected from YZa 4 , YZb 4 , YZc 4 , YZd 4 , YZe 4 , YZf 4 , YZa 5 , YZa 5 , YZb 5 and YZc 5 
of the following formulas: 
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[Formula 5] 




30 wherein Z 4 , Z 5 , E 2 , W and n are as defined in claim 2. 

9. The compound or a pharmaceutical^ acceptable salt, prodrug or solvate thereof according to any one of claims 1 
to 6, wherein, in formula (I), -Y-Z- is selected from YZa 6 , YZb 6 and YZc 6 of the following formulas: 

35 

[Formula 6 3 



40 




wherein Z 6 , E 2 and n are as defined in claim 2. 

10. The compound or a pharmaceutical^ acceptable salt, prodrug or solvate thereof according to any one of claims 1 
50 to 6, wherein, in formula (I), -Y-Z- is selected from YZa 7 or YZb 7 of the following formulas: 



55 
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[Formula 7] 



(E 2 ) n 



10 




15 wherein Z 7 , E 2 and n are as defined in claim 2. 

1 1 . The compound or a pharmaceutical^ acceptable salt, prodrug or solvate thereof according to any one of claims 2 
to 10, wherein Z 1 , Z 2 , Z 3 , Z 4 , Z 5 , Z 6 and Z 7 are selected from - CONH-, -COO-, -NHCO-, -NHCONH-, -NH-COO-, 
-N(COR 1 )CO, - NHC(=NH)NH-, -NHC(=N-CN)NH-, -S0 2 -, -S0 2 NH- and -NHS0 2 -. 

20 

12. The compound or a pharmaceutical^ acceptable salt, prodrug or solvate thereof according to any one of claims 1 
to 1 1 , wherein E 2 is selected from a hydroxyl group, a chlorine atom, a fluorine atom, a methyl group, an ethyl group, 
a methoxy group, an ethoxy group and a carbamoyl group. 

25 13. The compound or a pharmaceutical^ acceptable salt, prodrug or solvate thereof according to any one of claims 1 
to 12, wherein B is independently selected from a halogen atom, an oxo group, a carbamoyl group, a C-,_ 4 alkylcar- 
bamoyl group, a di(C 1 . 4 alkyl)carbamoyl group, a C-|_ 4 alkylcarbonylamino group, an amino group, a C-1.4 alkylamino 
group, a di(C-,_ 4 alkyl)amino group, a C-|_4 alkylsulfonylamino group, a sulfamoyl group, a C-|_ 4 alkylsulfamoyl group, 
a di(C-,_ 4 alkyl)sulfamoyl group, a 0^_ 4 alkylsulfonyl, a carboxyl group, a C-1.4 alkoxycarbonyl group, a hydroxy group, 

30 a C-1.4 alkoxy group, a piperazinyl group, a piperidyl group, a pyrrolidinyl group, a pyridyl group, an imidazolyl group, 

a morpholinyl group, a thienyl group and a thiazolyl group (wherein the piperazinyl group, the piperidyl group, the 
pyrrolidinyl group, the pyridyl group, the imidazolyl group, the morpholinyl group, the thienyl group, the thiazolyl 
group may be substituted by one or more substituents selected from a C-|_ 4 alkyl group, a C-,_ 4 alkoxy group, a 
halogen atom, a hydroxyl group and -COORa, and Ra is defined as in claim 1). 

35 

14. The compound or a pharmaceutical^ acceptable salt, prodrug or solvate thereof according to any one of claims 1 
to 13, wherein B is independently selected from a hydroxyl group, a methyl group, an ethyl group, an n-propyl group, 
an i-propyl group, a methoxy group, an ethoxy group, an n-propoxy group, an i-propoxy group, an amino group, a 
methylamino group, a dimethylamino group, an ethylamino group, a diethylamino group, a fluorine atom, a chlorine 

40 atom, a bromine atom, an iodine atom, a carbamoyl group, a methylcarbamoyl group, a dimethylcarbamoyl group, 

a carboxyl group, a formamide group, an acetamide group, a methylsulfonylamino group, a sulfamoyl group, a 
methylsulfamoyl group, a dimethylsulfamoyl group, a methylsulfonyl group, a methoxycarbonyl group, an ethoxy- 
carbonyl group, a piperazinyl group, a piperidyl group, a pyrrolidinyl group, a pyridyl group, an imidazolyl group, a 
morpholinyl group, a thienyl group or a thiazolyl group (wherein the piperazinyl group, the piperidyl group, the 

45 pyrrolidinyl group, the pyridyl group, the imidazolyl group, the morpholinyl group, the thienyl group, the thiazolyl 

group may be substituted by one or more substituents selected from a hydroxyl group, a methyl group, an ethyl 
group, a carboxyl group). 

15. The compound or a pharmaceutically acceptable salt, prodrug or solvate thereof according to any one of claims 1 
50 to 14, wherein R 1 is independently selected from a hydrogen atom, an amino group, a C-|_ 4 alkylamino group, a di 

(C-|_ 4 alkyl)amino group, a C-,_ 4 alkyl group, a hydroxy C-|_ 4 alkyl group, a dihydroxy C-|_ 4 alkyl group, a trihydroxy 
C-|_4 alkyl group, a C-|_ 4 alkoxy C-|_4 alkyl group, a piperazinyl group, a piperazinyl C-,_ 4 alkyl group, a C-,_ 4 alkylpiper- 
azinyl group, a (C-,_ 4 alkylpiperazinyl) C^_ 4 alkyl group, a piperidyl group, a C^_ 4 alkylpiperidyl group, a (C.,_ 4 alkyl- 
piperidyl) C-,_ 4 alkyl group, an amino C,_ 4 alkyl group, a C-,_ 4 alkylamino C,_ 4 alkyl group, a di(C 1 _ 4 alkyl)amino C,_ 4 
55 alkyl group, a piperazinyl group, a piperidyl group, a pyrrolidinyl group, a pyridyl group, a thienyl group, an imidazolyl 

group, a morpholinyl group, a piperazinyl C-|_ 4 alkyl group, a piperidyl C-|_ 4 alkyl group, a pyrrolidinyl C-|_ 4 alkyl group, 
a morpholinyl C-|_ 4 alkyl group, a thienyl C-|_ 4 alkyl group, a phenyl group, a phenyl C-|_ 4 alkyl group, a C 3 _ 7 cycloalkyl 
group, a C 3 _ 7 cycloalkenyl group, a C 3 _ 7 cycloalkyl C-,_ 4 alkyl group or a C 3 . 7 cycloalkenyl C-,_ 4 alkyl group (wherein 



114 



EP 1 790 640 A1 



the piperazinyl group, the piperidyl group, the pyrrolidinyl group, the pyridyl group, the thienyl group, the imidazolyl 
group, the morpholinyl group, the phenyl group, the C 3 _ 7 cycloalkyl group, the C 3 _ 7 cycloalkenyl group may be 
substituted by one or more substituents selected from a C-,_ 4 alkyl group, a C-,_ 4 alkoxy group, a halogen atom, a 
hydroxyl group or -COORa and Ra is as defined in claim 1). 

16. The compound or a pharmaceutical^ acceptable salt, prodrug or solvate thereof according to any one of claims 1 
to 15, wherein both R 2 and R 3 are a methyl group. 

17. The compound or a pharmaceutical^ acceptable salt, prodrug or solvate thereof according to any one of claims 1 
to 16 selected from 

4-[3-(1-ethoxycarbonylpiperidin-4-yl)-4,4-dimethyl-5-oxo-2-thioxoimidazolidin-1-yl]-2-trifluoromethylbenzo 

4-[3-(1-ethoxycarbonylpiperidin-4-yl)-4,4-dimethyl-5-oxo-2-thioxoimidazolidin-1-yl]-2-chlorobenzonitrile ; 

4-[3-(1-ethoxycarbonylpiperidin-4-yl)-4,4-dimethyl-5-oxo-2-thioxoimidazolidin-1-yl]-2-chloro-3-methylbenzonitrile; 

4-[3-(1-acetylpiperidin-4-yl)-4,4-dimethyl-5-oxo-2-thioxoimidazolidin-1-yl]-2-trifluoromethylbenzonitrile; 

4-[3-(1-ethanesulfonylpiperidin-4-yl)-4,4-dimethyl-5-oxo-2-thioxolmidazolidin-1-yl]-2-trifluoromethylbenzonitrile; 

4-[3-(1-acetylpiperidin-4-yl)-4,4-dimethyl-5-oxo-2-thioxoimidazolidin-1-yl]-2-chlorobenzonitrile; 

4-[3-(1-propionylpiperidin-4-yl)-4,4-dimethyl-5-oxo-2-thioxoimidazolidin-1-yl]-2-chlorobenzonitrile; 

4-[3-(1-propanesulfonylpiperidin-4-yl)-4,4-dimethyl-5-oxo-2-thioxoimidazolidin-1-yl]-2-chlorobenzonitrile; 

4-[3-(1-ethanesulfonylpiperidin-4-yl)-4,4-dimethyl-5-oxo-2-thioxoimidazolidin-1-yl]-2-chlorobenzonitrile; 

4-[3-(1-ethanesulfonylpiperidin-4-yl)-4,4-dimethyl-2,5-dioxoimidazolidin-1-yl]-2-trifluoromethyl-3-methylbenzoni 

trile; 

4-[3-(1-propanesulfonylpiperidin-4-yl)-4,4-dimethyl-2,5-dioxolmldazolidin-1-yl]-2-chloro-3-methylbenzonitrile; 
4-[3-(1-propionylpiperidin-4-yl)-4,4-dimethyl-2,5-dioxoimldazolidin-1 -yl]-2-chloro-3-methylbenzonitrile; 
{2-chloro-5-[3-(4-cyano-3-trifluoromethylphenyl)-5,5-dimethyl-2,4-dioxoimidazolidin-1-yl]phenyl}carbamic acid 
ethyl ester; 

4-{4,4-dimethyl-3-[1-(3-methylbutyryl)-piperidin-4-yl]-5-oxo-2-thioxoimidazolidin-1-yl}-2-trifluoromethylbenzonitril^ 

4-[3-(2-acetylaminobenzothiazol-5-yl)-4,4-dimethyl-5-oxo-2-thioxoimidazolidin-1-yl]-2-trifluoromethylbenzonitrile; 

4-[3-(2-acetylaminobenzothiazol-5-yl)-4,4-dimethyl-5-oxo-2-thioxoimidazolidin-1-yl]-2-chlorobenzonitrile; 

4-[3-(2-acetylaminobenzothiazol-5-yl)-4,4-dimethyl-5-oxo-2-thioxoimidazolidin-1-yl]-2-methoxybenzonitrile; 

{5-[3-(4-cyano-3-trifluoromethylphenyl)-5,5-dimethyl-4-oxo-2-thioxoimidazolidin-1-yl]-benzothiazol-2-yl}urea; 

{5-[3-(4-cyano-3-methoxyphenyl)-5,5-dimethyl-4-oxo-2-thioxoimidazolidin-1-yl]-benzothiazol-2-yl}urea; 

{5-[3-(4-cyano-3-chlorophenyl)-5,5-dimethyl-4-oxo-2-thioxoimidazolidin-1-yl]-benzothiazol-2-yl}urea; 

N-{2-chloro-4-[3-(4-cyano-3-trifluorom 

ylacetamide; 

4-[3-(3-acetylamino-4-chlorophenyl)-4,4-dimethyl-5-oxo-2-thioxoimidazolidin-1-yl]-2-trifluoromethylbenzonitrile; 

4-[3-(3-isopropoxycarbonylamino-4-chlorophenyl)-4,4-dimethyl-2,5-diaxoimidazolidin-1-yl]-2-trifluoromethylben- 

zonitrile; 

4-[3-(3-ethoxycarbonylamino-4-chlorophenyl)-4,4-dimethyl-2,5-dioxoimidazolidin-1-yl]-2-methoxybenzonitrile; 
4-[3-(3-isopropoxycarbonylamino-4-chlorophenyl)-4,4-dimethyl-2,5-dioxoimidazolidin-1-yl]-2-methoxybenzonitrile; 
4-[3-(3-n-propoxycarbonylamino-4-chlorophenyl)-4,4-dimethyl-2,5-dioxoimidazolidin-1-yl]-2-methoxybenzonitrile; 
{2-chloro-5-[3-(4-cyano-3-trifluoromethylphenyl)-5,5-dimethyl-2,4-dioxolmidazolidin-1-yl]phenyl}-carbamic acid 3- 
hydroxypropyl ester; 

{2-chloro-5-(3-(4-cyano-3-trifluoromethylphenyl)-5,5-dimethyl-2,4-dioxoimidazolidin-1-ylphenyl}-carbamic acid 2- 
dimethylaminoethyl ester; 

{2-chloro-5-[3-(4-cyano-3-trifluoromethylphenyl)-5,5-dimethyl-2,4-dioxoimidazolidin-1-yl]phenyl}-carbamic acid 
2-(4-methylpiperazin-1 -yl)ethyl ester; 

{2-chloro-5-[3-(4-cyano-3-methoxyphenyl)-5,5-dimethyl-2,4-dioxoimidazolidin-1-yl]phenyl}-carbamic acid methyl 
ester; 

{2-chloro-5-[3-(4-cyan-3-chlorophenyl)-5,5-dimethyl-2,4-dioxoimidazolidin-1-yl]phenyl}-carbamic acid 2-dimethyl- 
aminoethyl ester; 

{2-chloro-5-[3-(4-cyano-3-trifluoromethylphenyl)-5,5-dimethyl-2,4-dioxoimidazolidin-1-yl]phenyl}-carbamic acid 3- 
dimethylaminopropyl ester; 

{2-chloro-5-[3-(4-cyano-3-trifluoromethylphenyl)-5,5-dimethyl-2,4-dioxoimidazolidin-1-yl]phenyl}-carbamic acid 4- 
hydroxybutyl ester; 

{2-chloro-5-[3-(4-cyano-3-trifluoromethylphenyl)-5,5-dimethyl-2,4-dioxoimidazolidin-1-yl]phenyl}carbamic acid 2- 
tert-butoxycarbonylaminoethyl ester; 

4-[3-(4-cyano-3-trifluoromethylphenyl)-5,5-dimethyl-4-oxo-2-thioxoimidazolidin-1 -yl]piperidine-1 -carbamic acid (2- 
dimethylaminoethyl)amide; 
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4-[3-(4-cyano-3-trifluoromethylphenyl)-5,5-dimethyl-4-oxo-2-thioxoimidazolidin-1 -yl]piperidino-1 -carbamic acid 2- 
dimethylaminoethyl ester; 

{2-chloro-5-[3-(4-cyano-3-trifluoromethylphenyl)-5,5-dimethyl-2,4-dioxoimid acid 2- 

aminoethyl ester; 

4-[3-(1 -ethylaminocarbonylpiperidin-4-yl)-4,4-dimethyl-5-oxo-2-thioxoimidazolidin- 1 -yl]-2-trifluoromethylbenzoni- 
trile; 

4-[3-(1-n-propylaminocarbonylpiperidin-4-yl)-4,4-dimethyl-5-oxo-24hioxoimidazolidin-1-y 
zonitrile; 

4-[3-(1-ethylaminocarbonylpiperidin-4-yl)-4,4-dimethyl-5-oxo-2-thioxoimidazolidi 

4-[3-(1-n-propylaminocarbonylpiperldin-4-yl)-4,4-dimethyl-5-oxo-2-thioxoimidazolidin-1 -yl]-2-chlorobenzonitrile; 
4-[3-(1 -ethylaminosulfonylpiperidin-4-yl)-4,4-dimethyl-5-oxo-2-thioxoimidazolidin- 1 -yl]-2-trifluoromethylbenzoni- 
trile; 

4-{3-[1-(2-dimethylaminoethyl)aminosulfony^ 
omethylbenzonitrile; 

4-[3-(4-cyano-3-trifluoromethylphenyl)-5,5-dimethyl-4-oxo-2-thioxoimidazolidin-1 -yl]piperidine-1 -carboxylic acid 2- 
hydroxyethyl ester; 

4-[3-(4-cyano-3-trifluoromethylphenyl)-5,5-dim acid 
2,3-dihydroxypropyl ester; 

{2-chloro-5-[3-(4-cyano-3-trifluoromethylphenyl)-5,5-dimethyl-4-oxo-2-thioxoim ac- 
id 2-hydroxyethyl ester; 

{2-chloro-5-[3-(4-cyano-3-chlorophenyl)-5,5-dimethyl-4-oxo-2-thioxoimidazolidin-1-^ acid 2-hy- 

droxyethyl ester; 

{2-chloro-5-[3-(4-cyano-3-methoxyphenyl)-5,5-' dimethyl-4-oxo-2-thioxoimidazolidin-1 -yl]phenyl}carbamic acid 2- 
hydroxyethyl ester; 

{2-chloro-5-[3-(4-cyano-3-trifluoromethylphenyl)-5 ,5-dimethyl-4-oxo-2-thioxoimidazolidin-1-yl]phenyl}carbamic 
acid 2,3-dihydroxypropyl ester; 

{2-chloro-5-[3-(4-cyano-3-chlorophenyl)-5,5-dimethyl-4-oxo-2-thioxoimidazolidin-1-yl]phenyl}carbamic acid 2,3-di- 
hydroxypropyl ester; 

{2-chloro-5-[3-(4-cyano-3-methoxyphenyl)-5,5-dim^ acid 2,3- 

dihydroxypropyl ester; 

{2-chloro-5-[3-(4-cyano-3-trifluoromethylph ac- 
id 2-dimethylaminoethyl ester; 

{2-chloro-5-[3-(4-cyano-3-chlorophenyl)-5,5-dimethyl-4-oxo-2-thioxoimidazolidin-1-yl]phenyl}carbam acid 2- 
dimethylaminoethyl ester; 

{2-chloro-5-[3-(4-cyano-3-methoxyphenyl)-5,5-dimethyl-4-oxo-2-thioxoimidazolidin-1 -yl]phenyl}carbamic acid 2- 
dimethylaminoethyl ester; 

N-{2-chloro-5-[3-(4-cyano-3-trifluoromethylphenyl)-5,5-dimethyl-4-oxo-2-thioxoimidazolidin-1-y 

4-[3-(4-cyano-3-trifluoromethylphenyl)-5,5-dimethyl-4-oxo-2-thioxoimidazolidin-1-yl]benzene 

1-{5-[3-(4-cyano-3-trifluoromethylph 

aminoethyl)urea; 

{5-[3-(4-cyano-3-trifluoromethylphenyl)-5,5-dimethyl-4-oxo-2-thioxoimidazolidin-1-yl]pyridin acid 2- 

dimethylaminoethyl ester; 

1-{5-[3-(4-cyano-3-trifluoromethylphe 

thyl)urea; 

{5-[3-(4-cyano-3-trifluoromethylphenyl)-5,5-dimethyl-4-oxo-2-thioxoimidazolidin-1 -yl]pyridin-2-yl}carbamic acid 2- 
hydroxyethyl ester; 

1-{5-[3-(3-chloro-4-cyanophenyl)-5,5-dimethyl-4-oxo-2-thioxoimidazolidin-1-yl]benzothiazol-2-yl}-3-(2-dim 
aminoethyl)urea; 

1-{5-[3-(3-chloro-4-cyanophenyl)-5,5-dimethyl-4-oxo-2-thioxoimidazolidin-1-yl]benzothiazol-2-yl}-3-(2,3-dihy 
ypropyl)urea; 

1-{5-[3-(3-chloro-4-cyanophenyl)-5,5-dimethyl-4-oxo-2-thioxoimidazolidin-1-yl]benzothiazol-2-yl}-3-(2-hydroxye- 
thyl)urea; 

{5-[3-(3-chloro-4-cyanophenyl)-5,5-dimethyl-4-oxo-2-thioxoimidazolidin-1-yl]benzothiazol-2-yl}carbam acid 2- 
dimethylaminoethyl ester; 

{5-[3-(3-chloro-4-cyanophenyl)-5,5-dimethyl-4-oxo-2-thioxoimidazolidin-1-yl]benzothiazol-2-yl}c^ acid 2,3- 

dihydroxypropyl ester; 

{5-[3-(3-chloro-4-cyanophenyl)-5,5-dim^ acid 2-hy- 

droxyethyl ester; 
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N-{2-chloro-5-[3-(4-cyano-3-trifluoromethylphenyl)-5,5-dim 
mide; 

3- [3-(3-chloro-4-cyanophenyl)-5,5-dimethyl-4-oxo-2-thioxoimidazolidin-1-yl]ben 

{5-[3-(3-chloro-4-cyanophenyl)-5,5-dim^ acid 2-dimethyl- 

5 aminoethyl ester; 

{5-[3-(4-cyano-34rifluoromethylphenyl)-5,5-dimethyl-4-oxo-24hioxoimidazolidin-^ acid 
2,3-dihydroxypropyl ester; 

{2-chloro-5-[3-(3-chloro-4-cyanophenyl)-5,5-dimethyl-4-oxo-2-thioxoimidazolidin-1^ acid 2-pyr- 

rolidin-1 -ylethyl ester; 

10 {2-chloro-5-[3-(3-chloro-4-cyanophenyl)-5 ) 5-dimethyl-4-oxo-2-thioxoimidazolidin-1 -yl]phenyl}carbamic acid 2-di- 

ethylaminoethyl ester; 

{2-chloro-5-[3-(3-chloro-4-cyanophenyl^ acid 2-mor- 

pholin-4-ylethyl ester; 

N-{5-[3-(3-chloro-4-cyanophenyl)-5,5-dimethyl-4-oxo-2-thioxoimidazolidin-1-yl]benzoth 
15 3-[3-(4-cyano-3-trifluoromethylphenyl)-5,5-dimethyl-4-oxo-2-thioxoimidazolidin-1-yl]ben 

N- acetyl- 3-[3-(4-cyano- 3- trifluoromethylphenyl)- 5,5- dimethyl- 4- oxo-2-thioxoimidazolidin- 1-yl]benzenesulfona- 
mide; 

{2-chloro-5-[3-(3-chloro-4-cyanophenyl)-5,5-dimethyl-4-oxo-2-thioxoimidazolidin-^ acid (2R, 

3R)-2,3,4-trihydroxybutyl ester; 

20 {2-chloro-5-[3-(3-chloro-4-cyanophenyl)-5,5-dimethyl-4-oxo-2-thioxoimidazolidin -yl]phenyl}-carbamic acid (2S, 

3S)-2,3,4-trihydroxybutyl ester; 

{2-chloro-5-[3-(3-chloro-4-cyanophenyl)-5,5-dimethyl-4-oxo-2-thioxoimidazoNdin-1-y^ acid 3-hy- 

droxy-2,2-bishydroxymethylpropyl ester; 

{2-chloro-5-[3-(4-cyano-3-trifluoromethylphenyl)-5,5-dimethyl-4-oxo-2-thioxoimidazol^ -yl]phenyl}carbamic ac- 
25 id 3-hydroxypropyl ester; 

1- {2-chloro-5-[3-(4-cyano-3-trifluoromethylphenyl)-5 ,5-dimethyl-4-oxo-2-thioxoirnidazolidin-1-yl]phenyl}-2-cyano- 
guanidine; 

N-{2-chloro-5-[3-(3-chloro-4-cyanophenyl)-5,5- dimethyl- 4- oxo-2-thioxoimidazolidin- 1 -yl]phenyl}-C,C,C-trifluor- 
omethanesulfonamide; 

30 2-amino-N4-{2-chloro-5-[3-(3-chloro-4-cyanophenyl)-5,5-dimethyl-4-oxo-2-thioxoimidazolidin-1-yl]pheny 
mide; 

2- amino-N1-{2-chloro-5-[3-(3-chloro-4-cyanopheny 
mide; 

N-{5-[3-(3-chloro-4-cyanophenyl)-5,5-dimethyl-4-oxo-2-thioxoimidazolidin-1-yl]benzothiazol-2-yl}succin amide; 
35 4-{2-chloro-5-[3-(3-chloro-4-cyanophenyl)-5,5-dimethyl-4-oxo-2-thioxoimidazolidin-1-yl]phenylcarbamoyl}butyric 
acid; 

4- {2-chloro-5-[3-(3-chloro-4-cyanophenyl)-5,5-dimethyl-4-oxo-2-thioxoimidazolidin-1-yl]phenylcarbamoyl}butyra- 
mide; 

3- {2-chloro-5-[3-(3-chloro-4-cyanophenyl)-5,5-dimethyl-4-oxo-2-thioxoimidazolidin-1-yl]phenylcarbamoyl}pr^ 
40 jc acid; 

3-(2-chloro-5-[3-(3-chloro-4-cyanophenyl)-5,5-dimethyl-4-oxo-2-thioxoimidazolidin-1-yl]phenylcarbamoyl} 
amide; 

succinic acid mono-(2-{2-chloro-5-[3-(4-cyano-3-trifluoromethylphenyl)-5,5-dimethyl-4-oxo-2-thioxoimidazolidin-1 - 
yl]phenylcarbamoyloxy}ethyl) ester; 
45 dimethylaminoacetic acid 2-{2-chloro-5-[3-(4-cyano-3-trifluoromethylphenyl)-5,5-dimethyl-4-oxo-2-thioxoimidazoli- 

din-1 -yl]phenylcarbamoyloxy}ethyl ester; 

{2-chloro-5-[3-(3-chloro-4-cyanophenyl)-5,5-dimethyl-4-oxo-2-thioxoimidazolidin-1-yl]phenyl}carbamic acid 3-di- 
ethylaminopropyl ester; 

L-lysine 2-{2-chloro-5-[3-(4-cyano-3-trifluoromethylphenyl)-5,5-dimethyl-4-oxo-2-thioxoimidazolidin-1 -yl]phenyl- 
50 carbamoyloxyjethyl ester; 

2-chloro-5-[3-(3-chloro-4-cyanophenyl)-5,5-dimethyl-4-oxo-2-thioxoimidazolidin-1-yl]benzenesulfon 
N-acetyl-2-chloro-5-[3-(3-chloro-4-cyanophenyl)-5,5-dimethyl-4-oxo-2-thioxoimidazolidin-1-yl]benzenesulfona^ 
mide; and 

N-{5-[3-(3-chloro-4-cyanophenyl)-5,5-dimethyl-4-oxo-2-thioxoimidazolidin-1-yl]benzothiazol-2-yl}-C,C,C-trifluor- 
55 omethanesulfonamide; 

and a pharmaceutical^ acceptable salt, prodrug and solvate thereof. 

18. A drug which comprises the compound or a pharmaceutical^ acceptable salt, prodrug or solvate thereof according 
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to any one of claims 1 to 17 as an active ingredient. 

19. A pharmaceutical composition which comprises the compound or a pharmaceutical^ acceptable salt, prodrug or 
solvate thereof according to any one of claims 1 to 1 7 as an active ingredient. 

20. An anti-androgen agent which comprises the compound or a pharmaceutically acceptable salt, prodrug or solvate 
thereof according to any one of claims 1 to 1 7 as an active ingredient. 

21 . A prophylactic or therapeutic agent for a disease selected from prostate cancer, benign prostatic hypertrophy, male 
pattern baldness, sexual precociousness, acnevulgaris, seborrhea and hypertrichosis, which comprises the com- 
pound or a pharmaceutically acceptable salt, prodrug or solvate thereof according to any one of claims 1 to 17 as 
an active ingredient. 

22. Use of the compound or a pharmaceutically acceptable salt, prodrug or solvate thereof according to any one of 
claims 1 to 17 in manufacturing a drug used as an androgen receptor antagonist. 

23. A process for preparing a compound represented by formula (I): 



[Formula 8] 




wherein Q, X 1 , X 2 , Y, Z, R 1 , R 2 and R 3 are the same as defined in any one of claims 1 to 1 7, 
which comprises a step of reacting a compound represented by formula (III): 



[Formula 9] 



R 2 

RcOOC^ 3 

mi (us) 

Y-Z-R 1 

wherein Y, Z, R 2 and R 3 are the same as defined above; 

R 1 ' is defined similarly to R 1 above, and when R 1 ' contains a hydroxyl group, a carboxyl group, an amino group or 
a C-|_ 4 alkylamino group, these groups may be protected by a protecting group; 

Rc is a hydrogen atom or a C-|_ 6 alkyl group, and the alkyl group may be substituted by one or more substituents 
selected from a halogen atom, an aryl group, a C-|_ 6 alkoxy group with a compound represented by the following 
formula (IX): Q-N=C =X 2 (IX) 
wherein Q and X 2 are the same as defined above 

and which may further comprises a step of removing the protecting group. 
24. A compound represented by formula (III): 
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[Formula 10] 



R 2 

RcOOC^/ 3 




V-Z-R 1 ' 



(III) 



wherein Rc, Y, Z, R 1 ', R 2 and R 3 are the same as defined in claim 23. 

25. The compound according to claim 24 wherein -Y-Z- is YZ 1 , YZ 2 or YZ 3 defined in claim 2: and Z 1 , Z 2 and Z 3 are 
-CO-, -S0 2 -, -S0 2 NH- or -CONH-; R 1 is an amino group, a C-,_ 4 alkylamino group, a di (C-,_ 4 alkyl)amino group, an 
aminoalkyl group, a C^_ 4 alkylamino C-1.4 alkyl group, a di(C-,_ 4 alkyl)amino C^_ 4 alkyl group, a C-,.4 alkyl group, a 
hydroxy C-,.4 alkyl group, a hydroxyl group or a C-,_ 4 alkoxy group. 

26. The compound according to claim 24 wherein -Y-Z- is YZ 4 , YZ 5 , YZ 6 or YZ 7 defined in claim 2; Z 4 , Z 5 , Z 6 and Z 7 
are -NHCO-or -NH-; R 1 is a hydrogen atom, a heterocyclic alkyl group, a C-,.4 alkyl heterocyclic alkyl group, a 
hydroxy C-,_ 4 alkyl group, an amino group, a C-,_ 4 alkylamino group, a di(C-, _ 4 alkyl)amino group, an amino C-,_ 4 alkyl 
group, a C-,_ 4 alkylamino C-,_ 4 alkyl group, a di(C-,_ 4 alkyl)amino C-,_ 4 alkyl group, a hydroxy C-,_ 4 alkyl group, a phenyl 
group, a hydroxyl group, a C-,_ 4 alkyl group or a C-,_ 4 alkoxy group. 

27. A compound represented by formula (VII): 



[Formula 11} 




(VII) 



X 2 



Ya 



wherein Ya is selected from the following formulas: 



[Formula 12] 




Ya 1 



Ya 2 



Ya 3 



and X 1 , X 2 , R 2 , R 3 , Q, E 2 and n are the same as defined in any one of claims 1 to 17. 
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28. A compound represented by formula (VII): 



[Formula 13] 

X 1 R2 
n 



Q-N 
X 2 




yK 



Yb 



(VIII) 



wherein Yb is selected from the following formulas: 



[Formula 14] 



(E 2 ) n 



f\ ^^NHRd 



(E 2 )„ 




X 8 ^x 7 

Yb 5 



X 

j-NHRd 



(E 2 )n 



f-NHRd 
N 



(E 2 )n 



-NHRd 



Yb € 



Yb 7 



and X 1 , X 2 , X 3 X 4 , X 5 , X 6 X 7 , X 8 , R 2 , R 3 , Q, E and n are the same as defined in any one of claims 1 to 17, and Rd 
is a hydrogen atom or a C-|. 6 alkyl group. 

29. A compound represented by formula (I'): 



[Formula 15] 



X R* 

Jk Y-Z-R 



r 



0') 
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wherein Q, X 1 , X 2 , Y, Z, R 2 and R 3 are the same as defined in any one of claims 1 to 17, and R 1 ' is the same as 
R 1 already defined, and when R 1 ' contains a hydroxyl group, a carboxyl group, an amino group or a C-|_ 4 alkylamino 
group, these groups may be protected by a protecting group. 

30. A process for preparing a compound represented by formula (I): 



[Formula 16] 



K R 2 



Q-N 




R 3 



X 2 Y-Z-R 1 {l) 

wherein Q, X 2 , Y, Z, R 1 , R 2 and R 3 are the same as defined in any one of claims 1 to 1 7 and X 1 is O, 
which comprises a step of reacting a compound represented by formula (IV): 



[Formula 17] 

a N A K N - Y ' Z " R 

H R2 R3 (|V) 



wherein Q, Y, Z, R 2 and R 3 are the same as defined above; 

R 1 ' is defined the same as above R 1 , and when R 1 ' contains a hydroxyl group, a carboxyl group, an amino group 

or a C-|_ 4 alkylamino group, these groups may be protected by a protecting group 

with a carbonylating agent or a thiocarbonylating agent; 

and which may further comprises a step of removing the protecting group. 



31. A compound represented by formula (IV): 



[Formula 18] 



o 




N 

H R2 R3 



N-Y-Z-R 1 



(IV) 



wherein Q, Y, Z, R 1 ', R 2 and R 3 are the same as defined in claim 30. 
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This International Searching Authority found multiple inventions in this international application, as follows: 
See final page 



1 • I x I As all required additional search fees were timely paid by the applicant, this international search report covers all searchable 
claims. 

As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment of 
any additional fee. 

As only some of the required additional search fees were timely paid by the applicant, this international search report covers 
only those claims for which fees were paid, specifically claims Nos.: 



No required additional search fees were timely paid by the applicant. Consequently, this international search report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 



Remark on Protest I I The additional search fees were accompanied by the applicant's protest and, where applicable, the 

payment of a protest fee.. 

The additional search fees were accompanied by the applicant's protest but the applicable protest 
fee was not paid within the time limit specified in the invitation. 

I * I No protest accompanied the payment of additional search fees. 
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INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP2005/016664 



Continuation of Box No. Ill of continuation of first sheet (2) 



The compounds of claims 24-26 are starting-material compounds for 
use in the process of claim 23, which is for producing the compounds 
of claims 1-17 . The compound of claim 31 is a starting-material compound 
for use in the process of claim 30, which is for producing the compounds 
of claims 1-17. 

However, the compounds of claims 24-26 and the compound of claim 31 
have a structure formed by the opening of the imidazolidine ring among 
the basic skeletons possessed by the compounds of claims 1-17. These 
compounds are not considered to have a common important structural element . 
Consequently, the subject matter of claims 1-17, the subject matter of 
claims 24-2 6, and the subject matter of claim 31 have no relationship 
among these which includes a common special technical feature exceeding 
the prior art . 

Therefore, the claims involve the following three groups of inventions , 
which are not considered to be so linked as to form a single general 
inventive concept: 

(1) inventions relating to the compounds of claims 1-17, the medicines 
of claims 18-22, the production process of claim 23, the compounds of 
claims 2 7-29, and the production process of claim 30; 

(2) an invention relating to the compounds of claims 24-26; and 

(3) an invention relating to the compound of claim 31. 



<With respect to subject matter for search> 

No search was made for the "prodrug" used in claims 1-22, because 
it is unclear as to what structure the "prodrug" means, i.e. , the structural 
definition is unclear. 

Claims 1-9, 11-16, and 18-22 involve many compounds having -Y-Z-, 
which is not specified in the description. No search was hence made with 
respect to these compounds which lack a support by the description. 
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